Another important feature of the Price-Anderson Act is the monetary
limitation on l’ability. To the extent that damages exceed the amount of
coverage requir:d by the Act, all responsible parties are relieved of further
liability; Coungi2ss is then required to investigate the incident and take
appropriate act.nn,

The Price-!nderson Act provides for liability ‘overage through a system
of private insurvance and government indemnity. Und ¢ the Act's private
insurance system, utility owners of large NRC-licensad commercial nuclear
power reactors are required to maintain the maximu: gmount of insurance
available from private sources (currently, $160 miilion). Should claims
arising from a nu-lear incident (related to the acti.ities of such NRC
licensees) exceed the amount of primary insurance, ail licensees of large
nuclear power reactors would be assessed up to $5 million per reactor. With
98 large reactors now licensed to operate (as of January 1986), a second layer
of coverage is provided in the amount of $490 million. Both forms of coverage
provide a total of $640 million in the event of a serious nuclear incident at
a nuclear power plant or an incident occurring in the course of transportation
to or from such a facility.

The Price-Anderson Act also authorizes the DOE to enter into indemnity
agreements with its contractors for activities, under contract and conducted
for the benefit of the United States, that involve "the risk of public
liability for a substantial nuclear incident." The indemnity coverage under
such contracts provides that, in the event of a nuclear incident arising out
of, or in connection with, a contractual activity, the contractor and any
other person who may be liable would be indemnified by the DOE, up to the
statutory limit of $500 million. Indemnity coverage under DOE agreements
further extends t¢ nuclear incidents arising in the course of transportation
to or from contractor locations. The DOE does not require contractors to
carry additional liability insurance because the cost of any such insurance
would be passed on to the DOE., Since the enactment of the Nuclear Waste
Policy Act, the DOE has indicated that indemnity agreements based on the
Price-Anderson Act will be included in its contracts for the operation of any
DOE facility associated with the waste-management program (e.g., a geologic
repogitory and MRS facility, if approved by Congress). Under the indemnity
agreement, the DOE is to indemnify the facilities' operating contractor and
any other person who may be liable for a nuclear incident arising out of, or
in connection with, radioactive waste management. Coverage for
waste-management activities would extend to transportation to or from a
waste-management facility.

Congressional review of the Price-Anderson Act is now under way and is
expected to be completed by 1987, when the Act will expire unless
reauthorized. The DOE has offered recommendations to Congress pertaining to
the Act's contractor indemnity system and the application of that system to
activities conducted under the Nuclear Waste Policy Act. Such recommendations
include the following:

® Extended liability coverage. While a limitation on liability is
supported, the DOE has recommended that the extent of coverage under
DOE indemnity agreements be comparable to that afforded by large
commercial utilities,




Explicit ccverage of activities conducted under the Nuclear Waste
Policy Act  While the DOE believes that the present language of the
Price~Anderson Act is sufficient to permit indemmification coverage
for nucleav waste operations, explicit coverag: under the Act is
supponrted.

Applicativn of ENO provisions to waste-manage =nt activities. The DOE
supporte the extension of the Act's ENO provi. ions, with the related
waiver of defenses, to incidents connected wit! the transportation,
storage, and disposal of civilian and defens *"igh~level waste.

Source of funding. The DOE supports the provipion of liability
coverage for waste-management activities conducted under the Nuclear
Waste Policy Act through expenditures of the Nuclear Waste Fund (which
in turn is financed through fees paid by the geznerators and owners of
radioactive waste). :
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Appendix B

AVAILABILITY OF REFERENCES

B.1 REFERENCES CITED IN AL!. FEAs

The references cited in all of the draft and :h¢

final environmental

assessments (EAs) are available for public review 11 UOE reading rooms at the

following locatio:s.

U.S. Department of Energy
Public Reading Room
FOI, Room 1E-190

1000 Independence Avenue, S.W,

Washington, DC 20585

Albuquerque Operations office

National Atomic Museum
Kirkland Air Force Bage East
Albuquerque, NM 87116

Chicago Operatioms. Office
9800 South Cass Avenue
Argonne, IL 60439 .

Idaho Operations Office
550 Second Street
Idaho Falls, ID 83401

i

Nevada OperationleLEicé
2753 South Highland Drive
Las Vegas, NV, 89109

Oak Ridge OpenatiqnsJQfﬁ;cg.
Federal Building
Qak Ridge. ',[‘N 5 37830 i ST

Richland Operatibﬁs;bffiéé, ‘wémJ!
Federal Building . . .. L
Richland, WA 99352

San Francisco Operqtiqnagofficq
Wells Fargo Building .

1333 Broadway

Oakland, CA 95612

Savannah River OpératibnanOﬁficg‘A

Savannah River Plant
Aiken, SC ;29801

B

B.2 REFERENCES CITED IN THE EA FOR THE BASALT (HANFORD) SITE

| " .
LETIPI P

The references,cifed in ;héHEA for the Hanford site are aQailablg fgﬁ
public review at the following locations:

Boise Public Library and
Information,Center.:

715 Capitol Boulevard. . ..

Boise, ID 83702

Lewiston City Library
428 Thain Road
Lewiston, ID 83501

Idaho

B-3

Coeur D'Alene Public Libra;y G
703 Lakeside Avenuye .
Coeur D'Alene, ID 83814

University of Idaho Library
(Federal Depository)
Moscow, ID 83843



Oregon

Portland State iniversity ‘ Umatilla County Library
(Federal Deposiiory) 214 Norin Main Street
Bradford Price Millar Library Pendleton, OR 97801

934 Southwest jtarrison
Portland, OR %7207

Washington
University of Washington Libraries Eastern Jashington University
M~171 Libreacy, FM-25 John F. Kennedy Memorial
Seattle, WA 98195 ' Cheney. WA 9900& Y o
Central Washington University Washington State University Library
D and 11 Street Holland Library;’Robm 221" s
Ellensburg, WA 98926 o Library Road " P

Pullman, WA 99164—5610 L
Washington State Libtary IR

(Federal Depository) Mid-Columbia 'Library ;“ T
Temple of Justice" '~ - 405 South’ Daytoh Do e
Olympia, WA 9850&~j’“ o ‘ Kennewick, WA' 99%3¢™" « i ils
Pasco Public Library , Richland Publib’ Libraky' '/ v o]
1320' West ' Hopkins' T o Swift and Northgate f"p{ o
PaSCO, WA 99301 J .’J.-,v ‘ RiChland WA 99352) Lo R T
Seattle Public Library - Spokane Publié¢ Library ' “thu
1000 Fourth Avenue Comstock Building Library '””{1{'

Seattlel WA" 98104 R West 906 Main' ‘Avenue''

R L Spokane, WA 99201
Fort Vancouver Regibﬁhl Library
1007 East Mill Plain Boulevard Walla Walla Public Library
Vancouver, WA 90663 238 East Adler
- , o o Walla Walla, WA 99362
Prosser Publié Library ‘ ‘
902 Seventh Street U.s. Department of Energy

Prosser, WA 99350 - Reading Room,’ Hanford ScienCe
~ Centeér ' - o

State of Washington Dept. of Ecology 825 Jadwin Avenue
Office of High-Level Nuclear Waste Richland, WA 99352

Management ‘
Referencé Cénter ' =+ . o B R
5826 Pacific Avemie ' C Yakima Valley Regional Library:
Lacey, WA 98%04 1 .- - - 102 North Third"Strest’ 'v!ian. -

Yakima, WA 98901 N !




B.3 REFERENCES CITED IN THE EA FOR THE SALT SITES

The refersnces cited in the EAs for the Davis -‘anyon, Utah, Deaf Smith,
Texas, and Rickcon, Mississippi, are available for nublic review at the
following locations:

Louisiana

Minden Nuclear Waste Information QOffice Bienv 112 Parisgh Library
221 Main Street 604 Sou-h Maple
Minden, LA 71005 Arcadia. LA 71001
Webster Parish Library , .
521 East and West Streets .
Minden, LA 71005

Mississippi
Richton Nuclear Waste Information Office Harrison County Library
103 Dogwood lath Stre? anq élst Avenue N
Richton, MS 39476 Gulfport, M8, S '
Pine Forest Regional Library Jackson~George Regionai'iibrhfy'ﬁa“m
Main Street 3214 Pas¢ag0uéa Street :
Richton, MS 39476 _ Pascagoula, M 39567
Jackson Metropolitan Library ’ Harriette Pefsop Mem9r1al L}brg;y
301 North State Street College Street' = . :
Jackson, MS 39201 . o ' Port Gibson, MS 39150 o '
Hattiesburg Public lerary j S Laurel-Jones Qopnt Public i;brary 3
723 Main Street 530 Commerce Street Coan d_”j
Hattiesburg, MS 39401 . Laurel, MS 39440 R

hEG D sl vilagos bano

Jones County_Jgﬁiaggé§flégeiﬂiﬁtéry
Front Street o :
Ellisville, MS 39437

v
AAAAA

Texas L o
Deaf Smith County Library Rhoads Memorialfiiggar}; S
211 East Fourth Street 163 Southwest Second Street
Hereford, TX 79045 Dimmitt, TX 79027
Swisher County Library : Ldéﬂie%ﬁégfs‘ﬁﬁgtoﬁ'ﬂemorial Library
127 Southwest Second Street . 217 8, KarneyiSt.‘
Swisher County Memorial Building ' 'Clarendop, %* 79226
Tulia, TX 79088
Canyon Publié”LiBtar§" L :_:”"f Ausfiﬁ“ﬁﬁél?é?iiﬁﬁééf“’f
301 16th Street i o 800 Guadalupe Street
Canyon, TX 79015 e ' o Austin, TXEZQZQB.fA
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Texas (continued)

Amarillo Public Library
413 East Fourth Street
Post Office Boy 2172
Amarillo, TX 745189

Texas Nuclear Waste Programs Office

Sam Houston Office Building, Room 204

200 East l4th St:eet
Austin, TX 78711

Tulia Nuclear Waste Information Office

Griffith Estate Building
100 S.E. Second
Tulia, TX 790&8

Moab Nuclear Waste Information Office

471 South Main Street No. 3
Moab, UT 84532

Monticello Nuclear Waste Information
Office

San Juan County Courthouse

117 South Main Street, _Room 12

Monticello, UT 84535 ’

Grand County Public Library
25" South First Street East
Moab, UT 84532 '~

Grand County High School Library
300 South 100 East
Moab, UT 84532

San Juan County Library
266 North Main Street
Monticello, UT 84535

University of Texas General Library
Post Office Box P
Augtin. TX 78712

Heref( rii Nuclear Waste Information v
Offho:

115 Fast First Street

Hereford, TX 79045

Monticello High School L1brary
Media Center

55 North Second Street West i ,
Monticello,'Ur 84535 " "~ o

San Juan County Library
50 West First Street South
Blanding, UT 8&535 ‘

Mesa County Public Library
530 Grand Avenye
Grand Junction, €O ' 81501

Salt Lake City Public lerary
2197 East 7000 South
salt Lake City, UT' 84121’

University of Utah
Marriott Library
Salt Lake City, UT 84112

B.4 REFERENCES CITED IN THE EA FOR THE TUFF SITE

The references cited in the EA for the Yucca Mountain &ite ate available _
for public review at the following locations: ’

Amargosa Valley Community Liprary
Star Route 15

Box 40-T

Amargosa Valley, NV 89020

Beatty Community lerary
4th and Ward

P.0. Box 128

Beatty, NV 89003



Clark County lLivrary
1401 E. Flaming«
Las Vegas, NV 89109

Lincoln County Library
P,0. Box 330
Pioche, NV 89043

Nevada State Lib.ary
401 N. Carson

Capitol Complex
Carson City, NV 89710

University of Nevada at Las Vegas
James R. Dickinson Library

4505 Maryland Farkway

Las Vegas, NV 89154

United States Department of Energy
Nevada Operations Office

Public Reading Room

2753 South Highland

Las Vegas, NV 89109

fu.s.
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Law Library

Nye County Courthouse
P.O. Bcs: 393

Tonopai., NV 89049

Nevada 'egislative Council Bureau
Resear-.  Library

Legis'a .ive Building

Capiti.l Complex

Carson ‘ity, NV 89710

Northern Nevada Community College
Learning Resource Center

901 Elm Street

Elko, N¥ 89801

University of Nevada at Reno
Getcheli Library
Reno, N¥ 89557

Washoe County Library
301 Center Street
Reno, NV 89502
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Appendix C

C.1 INTRODUCTION

This append..x responds to the issues raised by faderal, State, and local
governments, afiected Indian Tribes, private citize-s, and other organizations
on the draft environmental assessment (EA) that wes »nrepared pursuant to
Section 112 of the Nuclear Waste Policy Act of 198  {(the Act). In addition to
presenting the issues raised in the comments and trhe responses, it describes
where changes were made in the final EA.

C.1.1 THE COMMENT PROCESS FOR THE ENVIRONMENTAL ASSFSSMENTS

A notice of availability of the draft EA appearsd in the Federal Register
of December 20, 1984. This notice requested interesved parties to review and
comment on the draft EA, allowing 90 days for the comment period. The notice
also announced an extenaive series of public briefings to be held in each of
the six States containing potentially acceptable sites for the first
repository. These briefings were conducted solely to provide information on
the draft EAs, not to solicit comments. Several weeks after the briefings,
the DOE held hearings in which the public was invited to submit testimony for
the public record.

Comments on the draft EA were in the form of letters addressed to the
J.8. Department of Energy and of oral statements presented at 19 public
hearings conducted in February and March 1985. Each comment letter or the
recorded statement of each hearing participant was given a
document-identification number and examined to identify comments. The
commente in each letter were numbered sequentially. Copies of the comments
and letters can be seen in the public reading rooms at DOE Headquarters and
the Project Offices.

Each comment was classified according to subject area and assigned a
classification number that corresponds to a section of the Comment Response
Document. By referring to the index at the end of this section, each
commenter can find the section of the appendix where the issues raised by the
comments are addressed.

The subject matter of the comments fell into seven different areas:
policy issues; siting process and decisions; data base, proposed activities,
and repository design; postclosure performance; preclosure radiological
safety; environment, socioeconomics, and transportation; and ease and cost of
siting, construction, operation, and closure. The last four groups correspond
to the division of technical areas in the general siting guidelines (10 CFR
Part 960). Each group is further broken down into more specific topic areas
shown in Section C.1.2. Where appropriate, Section C.1.2 shows the section of
the EA to which the comment referred.

Co 1""1
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Within each t)pic area the the individual comments were screened to
determine the spe.ilfic issues they addressed. Responses were ‘hen prepared
for each issue. LJditorial comments (e.g., spelling and grammatical errors,
incorrect cross-r«ferencing, and errors in tables and figures) were considered
during the preparation of the final EA, and the apprcpriate changes were
made. Such comme¢.its are not specifically discussed i1 this appendix.
Responses to techinical issues identify how and to wh~t degree the issue has
been incorporsted into the final EA., Where possible the response identifies
the places in the final EA where the change was made. For technical comments
addressing concerns outside the scope of the docume :t, a statement is made to
that effect.

C.1.2 CLASSIFICATION OF COMMENTS

C.1.2.1 Policy and programmatic issues

Section C.2 summarizes and responds to comments that are concerned mainly
with policy and programmatic issues. Most of these comments do not address
siting decisions or the evaluations reported in the EAs. The exceptions are
general comments on transportation, many of which are directed at Appendix A
of the draft EAs.

Classification

number Subject

C.2.1 Public involvement and institutional
issues i

c.2.2 Legal and regulatory issues ’ :

c.2.3 Program management, costsy-and schedules

C.2.4 Transportation, retrievability, and
second repository - o

C.2.5 Other waste-management activities

C.2.6 Types of waste to be received at a
repository

C.2.7 The draft environmental assesamenta

C.2.8 Miscellaneous : :

C.1.2.2 Siting process and decisions

Section C.3 addresses questions on the siting process and decisions..
Many comments on siting decisions are closely related to technical evaluations
of baseline conditions at the sites and of site suitability on the basis of
the technical guidelines. Comments that primarily address site-suitability
evaluations or supporting information are not included in this sectionj
comments that address the application of suitability evaluations in the
rankings of sites are included in this section.

0-15“2
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Clasgification

number Sub ject EA section

c.3.1 Site screening and guidelines issues 1.2, 2.2

Cc.3.2 Svaluation of disqualifying conditi:as 2,3

c.3.3 Evaluation of the geohydrologic setiing 1.3, 2.4

C.3.4 Nomination and recommendation of g .tas 7.1, 7.2,
for characterization 7.3

C.1.2.3 Data_base, proposed activities, repository design

Section C.4 addresses comments on the accuracy or adequacy of the
baseline information about the repository system, site characterization
activities, and the site itself that is used to evaluate site suitability and
the impacts of developing the site.

Classification :
number Subject EA section
¢.b4,1 Baseline conditions at the site 3.2, 3.3
C.4,2 Activities proposed for gite
characterization
C.4.3 The repository (including the waste 5.1
package

C.1.2.4 Postclosure performance

Section C.5 includes comments on the condition and performance of the
repository after it is closed and sealed.

Classification
number . Subject EA sectioc
Cc.5.1 Geohycrology 6.3;i.1 ’5 2 2
C.5.2 Geocﬁcmistry | | 6.3.1{2, 5 2 1y 3.2
C.5.3 Rock characteristics » - c 6. 3 l-3, 5.2, 1 3 2
¢.5.4 Climate changes ' ‘ 6. 3 1. h,'3.h.3 b
€.5.5 Erosion 6.3.1.5, 5 2.1, 3 2

C.1-3
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Classification

number Subject EA section

C.5.6 Dissolution 6.3.1.6, 5.2.1, 3.2
C.5.7 Tectonics 6.3.1.7, 5.2.1, 3.2
c.5.8 Kuman interference 6.3.1.8, 5.2.1, 3.2

(natural resources)

C.5.9 Postclosure site ownership and contr.. 6,2.1,1, 3.4.,1
€.5.10 Pogtclosure system guideline 6.3.2

C.5.11 Assessment of postclosure performance 6.4,2

C.1.2.5 Preclosure radiglogical safety

Section C.6 addresses comments on the behavior and effects of
radionuclide releases during repository operations.

Classification
number

c.6.1

C.6.2
C.6.3
C.6.4
C.6.5

006.6

C.1.2.6 Environment, socioeconomics, and transportation

Subject

Population density and distribution

Site ownership and control
Meteorology
Offsite installations and operations

System guideline

Assessment of preclosure performance

6,2.1.3, 3.4,1
6.2.1.4, 3.4.3
6.2.1.5
6.2.2.1

6.4.1

Section C.7 addresses comments on (1) the environmental, socioeconomic,
and transportation-related effects of repository development and site
characterization; (2) the technical guideiines for socioeconomics,
transportation, and the environment; and (3) the use of these guidelines in

evaluating the relevant system guideline.

Most comments in this category are

concerned with the characteristics of the repository before it is closed and

decommissioned.

C.1-4
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Clasgification

number Subject %A section
c.7.1 Expected effectas of site

caaracterization 6.3.5
c.7.2 Lavironmental quality 6.2.1.6
c.7.3 Expected effects of trangportation 5.3, 6.2.1.8, 3.5
C.7.4 Evpected effects on socioeconomic

coaditions 6.2.1.7
C.7.5 System guideline 6.2,2.2

C.1.2.7 Ease and cost of siting, construction, operation, and closure

Section C.8 addresses comments about the problems and costs of siting,
constructing, operating, and closing the repository.

Classification
number Subject EA section
c.8.1 Surface characteristics 6.3.3, 3.4.1, 5.1
C.8.2 Rock characteristics 6.3.3, 3.2, 5.1
c.8.3 Preclosure hydrology 6.3.3, 3.3, 5.1
C.8.4 Preclosure tectonics 6.3.3, 3.3, 5.1
Cc.8.5 System guideline 6.3.4

C.1.2.8 Project-specific miscellaneous

Section C.9 addresses site-specific issues that are not addressed in the
technical sections of the document.

, C.1-5
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C.2 POLICY ISSUES

Many of the comments on the draft EAs were concerned with various policy
issues, which are addressed in this section: public involvement and
institutional iss.es (Section C.2.1); compliance wit" Federal and State laws
and regulations, including interpretations of the Nuu.lear Waste Policy Act
(Section C.2.2); program management, costs, and scheru.es (Section C.2.3);
policy issues re¢lated to waste management, such as ' ‘snsportation,
retrievability, monitored retrievable atorage, and . ;ent-fusl reprocessing
(Sections C.2.4 and C.2,5); and the types of waste t. be received at the
repository (Secticn C.2.6). Also included in this susction are direct comments
on the draft EAs (Section C.2.7) and miscellaneous i. sues (Section C.2.8).

C.2.1 PUBLIC INVOLVEMENT AND INSTITUTIONAL ISSUES

This secticn addresses comments on public involvement and institutional
issues. These issues are divided into five categories: conduct of the
public—-participation process; interactions with States, affected Indian
Tribes, and local communities; working with Federal agencies; working with
other countries; and socioeconomic impacts.

C.2.1.1 The DOE's public participation process

Comments on the DOE's public-participation process were concerned mainly
with reviews of, and hearings on, the draft EAs., Other issues in this
category were related to the DOE’'s relations with the public and acceaa to
information. ; i

C.2.1.1.1 Public review of the draft environmental assessments

Many commenters said that the 90-day comment period for the draft EAs was
not long enough for a thorough review. Others complained about delays or
difficulties in receiving copies of the draft EAs and suggested that the
documents should have been available in public librariea. v

Issue

Many commenters said that the 90-day public comment period did not permit
a thorough review of the lengthy and technical draft EAs, especially since the
beginning of the comment period coincided with the year-end holidays.

Response

The DOE issued the draft EAs for public comment in the interest of
expanding public participation in the site-selection process. The issuance of
draft EAs was not required by the Act, and it entailed significant penalties
in schedule. The DOE decided to accept these penaltiegs because it deemed this

c.z“-‘l
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opportunity for yublic involvement to be important., Futhermore, in response
to public commen:s on the draft Mission Plan (DOE, 1984a) the DOE extended the
planned EA comment period from 60 to 90 days. Ome «f the purposes of this
extension was to compensate for potential delays in the mailing and
distribution of whe documents during the holiday se:.ion.

To help the public understand the draft EAs, tis DOE conducted a series
of interactive priefings in January 1985 and 19 pul.ic hearings in February
and March 1935 in the six States containing the sit.(s and in an adjacent
State.

In revigsing :¢he EAs, a spacial effort was made "0 consider comments
received afizr the March 20, 1985, deadline. The fii.al EAs reflect comments
received as late as August 30, 1985,

Issue

DOE representatives allegedly had promised that the comment petiod would
be extended, but it was not,

Response

The DOE did not officially extend the public-comment period. However, as
explained above, the DOE made every effort to consider comments received after
the deadline, and, as mentioned above, the final EAs reflect comments received
up to 5 months after the deadline.

lasue

Because the 90~day comment period began before his term, the new Governor
of Utah had less opportunity for involvement.

Response

The State of Utah submitted supplementary comments. These comments were
received on May 1, 1985, and were considered in revising the EAs.

Issue-

Some persons said they had experienced difficulty in obtaining copies of
the draft EAs or felt that the DOE's response to requests for copies was very
slow.

Response

To facilitate requests for the draft EAs, the DOE set up toll-free’
telephone numbers for use by the general public during the 90-day comment
period. Despite some initial difficulties, the toll-free system worked well
as a means for requesting the EAs. However, the DOE recognizes with regret
that some persons may have experienced delays in receiving the EAs. The
demand for the EAs was great, and over 5,000 copies were digstribdbuted.

0-21’2

80008 @ i 283



Issue

Some commer..ers said that documents like the Eis should be available in
libraries to facilitate timely review. One party cowplained that access to
the reference ducuments for the EAs was very poor in the local libraries.

Response

Copies of the draft EAs were placed in the pub.ic libraries of local
comnunities closest to the potentially acceptable :ites. In addition, copies
were available in DOE public reading rooms, which ur2 open during normal
business hours and have copies of all available prog ram-related materials,
including moat of the reference documents cited in the EAs. Moreover, the
draft EAs and the reference documents were available in the DOE public
information offices in communities near all the potentially acceptable sites.

Issue

One commenter recommended that in soliciting comments the DOE should give
a name to whom to write, rather than '"comments."

Response

In the Federal Register notice that announced the availability of the
draft EAs, interested parties were requested to send comments to
“"Comments--EA," which was a special mail stop set up to receive comments
letters. The names of several DOE officials were alsc giver for further
information on specific draft EAs. The intent was to facilitate the
comment-response process by not overloading any single individual or mail stop.

C.2.1.1.2 Hearings

Several commenters complained about the public hearings on the draft EAs;
they said that the DOE had not adequately notified the public about the
hearings and that the hearings were scheduled at inconvenient times and
locations. Others said that there were problems with the conduct of the
hearings themselves: that unreasonable limits were placed on the scope of the
subject matter and on the time allotted each speaker; that the hearings became
an exchange of misinformation; and that panel members did not adequately
represent the views of the community.

Issue

Some comments alleged that the public was not adequﬁtely notifiédwabout
the hearings.

Reagonse

Notices about the public hearings were published in the Federal
Register. In order to reach the general public that does not have ready
access to the Federal Register, the DOE also issued press releases from the
DOE offices in Washington, D.C., as well as the DOE Project Qffices

002“3
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responsible for investigating the three types of host rock (basalt, salt, and
tuff). In addition, the Project Offices mailed ccpies of the Federal Kegister
notice of the svailability of the draft EAs and the announcements of the
public briefinys and hearings to more than 4,000 persons and organizations
that had in the past commented on, or inquired abe.k, various aspects of the
DOE's geologic-repository program. The DOE Office of Consumer Affairs made a
similar mailing to approximately 200 consumer and jublic-interest groups, and
the DOE Office for Congressional, Intergovernment::  and Public Affairs
notified the offices of U.8. Senators and Represew.atives. In addition, news
releases were issued, paild advertisements were ria in many local newspapers,
and notices were posted in the public buildings ¢/ the local communities. In
January 1985, tha DOE held interactive briefings fv ' State officials and for
the public to provide information on the EAs and the public-comment process;
the dates aud locations of the hearings were publicized during these briefings.

Igsue

Some persons objected that the schedules and the locations of the public
hearings were inconvenient. '

Response

The hearings were scheduled to begin more than 6 weeks after the draft
EAs were issued on December 20, 1984, and several weeks after the briefings
held to provide information about the EAs. This schedule allowed several
weeks for preparing comments before the hearings and also: time for preparing
written comments after the hearings. The written comments were accorded the
same importance as the oral testimony.

During February and March 1985, 19 public hearings were held in the sgix
States containing the sites under consideration and in 1 adjacent State. The
hearings were scheduled for both day and evening hours to accommodate as many
people as possible, They were held in major cities that are readily served by
all modes of transportation as well as in the local communities closest to,
and most likely to be affected by, a repository at a particular site.

Issue

Commenters said that unreasonable limitations were placed on the scope
and the procedures of the hearings, undue time limitations were placed on
speakers, and the ground rules of the hearings were changed at the last minute.

Response

Although the DOE had hoped that the public would address the draft EAs in
its comments, no attempt was made to limit the scope of the hearings.

In the notices of the public hearings, the DOE requested all people who
wished to testify to register in advance. The agendas of the hearings were

based on this preregistration. However, the DOE made it clear at each hearing
that every person wishing to speak would have an opportunity. Thig was’
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accomplished by aljusting the time allotted each speaker, by =xtending the
length of a session where necessary, and by holding an additional hearing in
the State of Wasi-ington.

Hearing procedures were discussed at the public briefings that preceded
the hearings, explained during registration, and ag:'n explained at the
beginning of each session. They included time limi:s, which were necessary to
give all interested parties a chance to speak. How :ver, it was made clear at
each hearing that, to accommodate all speakers, the session would be extended
or additional hearings would be held. In additior, the public was reminded
that written comments were welcome and could be s\)hltted after the hearings,
through March 20, 1985. :

Issue

According to some commenters, public hearings should be forums for the
DOE to educate the public rather than public exchanges of misinformation.

Response

The purpose of the hearings was to give the public an opportunity *o be
heard. The DOE uses other forums to supply information; an example is the
series of briefings held during January 1985 to explain the draft EAs and the
siting process and to answer questions. The hearing is the citizens' forum
for educating the DOE about their nseds, concerns, perceptions, and ideas.
The DOE did not present information, nor did it discuss, except to clarify,
the comments received at the hearings.

Issue

Some parties felt that "community representatives" on the hearing panels
did not always accurately reflect the views of the community; in some.cases,
the presence of a particular individual could have been considered a conflict
of interest. - S S S G ;

Response

The role of the panelists wag to clarify the testimony for the réébfd,
not to represent the community. Although the non~DOE panelists were selected
by the DOE, they were not selected to represent any epecific viewpoint.

Issue

Sqmeqcommedters sugéested'that{the DOE ahould.openvééch-public;he;ﬁing~to
testimony on all of the sites rather than one specific site. This.would help
the public to compare the sites.

Response

None of the public hearings was restricted to the discussion of a
particular gite. Chapter 7, which presents & comparative evaluation of the
sites against. the giting guidelines, is common to all of the EAs, and to
provide the reader with.a basis for the comparisou, the draft EAs for all nine
sites were available as a package.: .
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C.2.1.1.3 DOE re'ations with the public

Comments on vhe DOE's relations with the public covered a variety of
topics, ranging {r~om recommendations for a public referendum on waste disposal
to complaints abcut the DOE's attitude toward the puniic. They also included
requests for an rarly announcement of the sites to b recommended for
characterization.

Issue

Some commenters suggested’ that there should be » public referendum on the
issue of rad’'oactive-waste disposal.

Response

The American political process provides citizems with several
opportunities to make their views known at the local, State, and Federal
levels. 1In 198Z, the U.S. Congress, the elected representatives of the
American people, found that "high-level radiocactive waste and spent nuclear
fuel have become major subjects of public concern, and appropriate precautions
must be taken to ensure that such waste and spent fuel do not adversely affect
the public health and safety and the environment for this or further
generations" (Section 111(a)(7) of the Act) and therefore enacted the Nuclear
Waste Policy Act of 1982. The Act stipulates the technical and public process
that the DOE has been following asince January 1983.

Issue

A commenter requested that the EA emphasize the "development of
appropriate mechanisms to achieve public consensus" mentioned in a report.

]

Reaponse

The progress report referred to a series of socioeconomic studies that
will be undertaken throughout the repository-siting program. The development
of public consensus is one of the objectives for the socioeconomics portion of
the siting program.

Issue

Some commenters felt that the DOE has a negative attitude toward the
public. Several people said that the public~involvement process was carried
out solely for the sake of appearance, public comments were not taken
seriously, and local sentimenta will not really be considered in making tbe
final decision. - ~ ;

Response

The comments of the public have been, and will continue to be, seriously
congidered in the decisionmaking process.  The comments of the public were
congidered in revising the siting guidelines, and issues raised in the EA
scoping hearings were considered in preparing the draft EAs.  Substantive
compents on the draft EAs have been considered in producing this appendix and
the final EAs. Furthermore, the DOE believes that local citizens have
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legitimate and vital interests in the repository program and has sought to
learn their att.tudes and concerns through meetings and workshops. Any
appearance that the DOE has a negative attitude toward local citizens is
unintended and c:learly not in the interests of the IOE.

Issue

The DOE wus accused of not being honest with e public, both in the
context of the general program and on specific issuss. For example, some
persons felt that the presence of a drill rig at "hy Hanford site suggests
that the DOE is nlready committed to that site.

Response

The perception of dishonesty may stem from two sources: ongoing changes
in policy direction and inadequate information. Changes in policy direction
are the by-product of a process that involves many people on all levels of
government and the private sector. They result from changing circumstances,
long time spans, improving data, and program growt!. and development. Although
the unfortunate result may be the appaarance of a coverup of facte as policy
direction changes, the only alternative is an unacceptable rigidity.

To improve the problem of inadequate information, the DOE is committed to
provide a full and timely flow of information about program activities to all
affected parties and to provide frequent opportunities, both formal and
informal, for the fullest possible participation in program activities.
Accomplishing this depends on developing and maintaining information and
interaction programs that meet the needs and address the concerns of States
and Indian Tribes, local governments, affected citizens, the general public,
and other interested parties. Detailed plans for achieving these goals are
discussed in Part I of Volume I of the Mission Plan (DOE, 1985a).

Contractual arrangements for a drill rig at the Hanford site were made
before the passage of the Act, but the rig has not been used at the site since
the Act was passed and will be used only if Hanford is ome of the sites
recommended and approved for site characterization. The DCE is not committed
to the Hanford site or any other site.

Issue

Commenters said that the public has not been fully informed about ‘the.
site~-selection process, particularly for the Deaf Smith and the Swisher sites
in Texas. .

Response

The potentially acceptable sites in Swisher and Deaf Smith Counties,
Texas, were identified in the report Identification of Preferred Sites Within
the Palo Duro Baasin (DOE, 1984b) which was issued in draft form for comment in
March 1984. The final report was released in November 1984. The boundaries
of the gites in the final report were revised on the baasis of comments on the
draft report by the State of Texas and other parties. Both the draft and the
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final reports were broadly distributed and made available /n local libraries
and informatio-. offices. Further, after the draft reports, the DOE held
briefings to 2:plain the site-selection process.

Issue

Some pergcons felt that a general mitigation ;olicy of indemmifying local
citizens againat the burden of uncertainties shou. { be developed.

Response

The DOE canaot eliminate uncertainty. However, it is taking steps to
inform local citizens about its activities and to involve both State and local
representatives -in the siting process.

Issue

A number of commenters requested early announcement of..the sites. to be
recommended for characterization. They said that theé DOE should remove as -
soon as possible the worry of repository siting from-the areas not being
recommended. , :

Response

The DOE is acutely aware of the apprehension that citizens of the States
with potentially acceptable sites are experiencing. However, the
announcements of the sites nominated and recommended for characterization had
to await the completion of the final comparative evaluation of the sites and
the publication of the final FAs, the myltiattribute utility analysis of the
nominated sites, and the recommandation by the Secretary of Energy of -
candidate sites. , v

C.2.1.1.4 Access to dnfotmation

Many parties felt that opposition to the waste-management program results
from misinformation about, and exaggeration of, the possible adverse effects
agsociated with a geologic repository. They suggested that an improved
program of public information and education would increase understanding and
thereby the acceptance of the program. Several commenters recommended
improved information programs because informed consent by the public depends
on the availability of accurate, intelligible information. Others offered
specific recommendations or complaints.

Issue
‘The DOE should establish a major information program, includiné (1).a

constant flow of information that is timely, accurate, and~aaaily undenstood
and (2) more-frequent hearinga and information seasions. : s
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Response

Recognizir,: that public information is crucial to the success of the
repository program, the DOE is committed to a thore:gh program of public
participation., Its plans for public information ar’ outreach are described in
Chapter 4 of Part I of Volume I of the Mission Plar ¢D0E, 1985a). Valuable
contributions :.» the development of these plans ha w come from States,
affected Indian Tribes, and the public. The DQE w. .1 continue to seek
information from interested parties on developing w:ys to identify public
concerns, to provide information that addresses t 2102 concerns, and to involve
the public in the decision process.

Issue

Soine commenters alleged that the DOE will disclose infotmation 0n1y:dnder
a formal request under the Freedom of Information Act.

Response

The DOE routinely shares program information with all of the affected
parties and public and has specifically established information offices for
that purpose. Information is disseminated through responses to letters, news
releases, public announcements, and technical reports. Other vehicles for
sharing information are exhibits, briefings, workshops, and meetings. In some
cases, States and citizens have used the Freedom of Information Act ag a means
to obtain specific data or copies of letters. :

Issue

Some persons felt that the DOE's ability to supply information to the ..
public will be limited by the acceptance of defense waste in the repository.

Response

The acceptance of defense waste for disposal (see Section C.2.6.1) will
not affect access to information or opportunities for public comment. .
Information on the quantities, characteristics, and environmental 1mpacts of
the defense waste 1s not clasaified. L : Lo

Issues | . :_kw
Persons gathering information about the sites allegedly did not identify
themselves as DOE employees or contractors. : . ; I

Response

The DOE's policy is for its employees and contractors to clearly identify
themselves when requesting information. The DOE or its comtractors have not
deliberately misrepresented the objectives of gathering information and would
appreciate being informed directly of the specific dates and events. when such
misrepresentations were. made, : G i
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C.2.1.2 Intersutions with States, affected Indian Tribes, and local
commun-.ties

C.2.1.2.1 Interactions with States

A number of commenters said that the DOE need: to set up better
mechanisms for -orking with 8States and notifying t'2m about the program.
Others asked how the DOE intends to comply with ex sting State regulations.
In addition, the DOE was asked to give Oregon aff=c’ed-State status.

Issue

Commenters said that the DOE needs to develop hetter mechanisms for
working with States, rather than simply assuming thut States will agree to the
DOE's svggestions,

Response

As explained in Chapter 4 of Part I in Volume 1 of the Mission Plan (DOE,
1985a), the establishment of mechanisms for working with States is an
important objective of the DOE's institutional program. The DOE has worked
closely with the representatives of every State that has a potentially
acceptable site for the first repository. Futhermore, informal meetings with
first-repository States and discussions with the second-repository States have
been initiated. These meetings are intended to give the States additional
opportunities to expreass their concerns and to participate in the development
of the repository program. The DOE will continue to attempt to secure smooth
working relationships.

Issue

Some States contended that they have not been notified in sufficient
time, are not consulted, and their requests for information are not
acknowledged or satisfied.

Response

Since the identification of the States with potentially acceptable sites
for the first repository, the DOE has tried to consult with them on various
siting issues. An example is the extensive consultation process on the siting
guldelines, which involved both meetings with individual states and plenary
sessions with the first- and second-repository States as well as the submittal
of several drafts of the guidelines for State review. This process is
described in the "Supplementary Information” for the DOE's siting guidelines
(DOE, 1984c).

Although the DOE has made a concerted effort to provide full information
to the States, it recognizes that information has not always been provided
promptly. The DOE is trying to improve its capability to provide timely
responses and is developing program data bases specifically for that purpose.
If the States so desire, procedures for providing information may be specified
in consultation-and-cooperation agreements.

C.2-10
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Consultation and cooperation between the DOE and States is a dynamic
process; it will ont be limited to activities specified in the
consultation-and~c operation agreements. Further infcrmation alout the
consultation-and~croperation process can be found in Chapter 4 of Part I of
Volume I and in Chapter 3 of Part II in Volume I of th» Migsion Plan (DOE,
1985a).

Issue

One party recommended that the DOE conclude co: s.iltation-and-cooperation
agreements with Stites to provide a formal structur. for information and
comment.

Response

To ensure that States are actively involved in the program, a formal
consultation-and~cooperation process will be eastablished through the written
agreements provided for in Section 117(c) of the Act. High priority has heen
placed on concluding these agreements promptly. No formal
congultation-and-cooperation agreements have yet been signed with any State,
although negotiations have been initiated with the State of Washington.

In the absence of a consultation-and-cooperation agreement, the DOE will
continue to provide both information and opportunities for comment.

Isgue

Some commenters felt that the States should have been part of the EA
process from the beginning and that the EAs could have benefitted from their
involvement.

Response

The States with potentially acceptable sites were asked to participate .
very early in the EA process, starting with the scoping hearings held early in
1983. Subsequently, the DOE shared various drefts of the EAs with these
States. The EAs did indeed benefit from the careful reviews performed by the
States, and the DOE is grateful for their thoughtful comments.

Issue

Some States expressed concerns about the DOE's plans for compliance with
State regulations in the siting process. ,

Response

The DOE intends to comply with the substance of any applicable State and
local regulations that are consistent with its responsibilities undexr the Act.

The applicable regulations will be identified in consultation with the
affected States and local governments. One of the objectives of the
consultation process (see Section C.2.1,2) will be to identify which State or
local regulations are applicable to a particular siting, comstruction, or
operation activity and are consistent with the DOE's reaponsibilities under
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the Act (i.e., do not include onerous reporting requirements or entail
unacceptable delsys). Another objective will be to sgree on the mode or the
extent of complizace. For the repository program, :his conaultation process
is to begin immecdiately after the Presidential approval of the three sites
recommended for cravacterization, :

Issue

Several States oppose the siting of a repository within their borders.

Resgponse

The Act outlines the process to be followed in ¢he event that the
Governor or the legislature of the State opposes the selection of a site in
its borders for development as a geologic repository. The Act encourages the
DOE to work closely with States in advance of recommendation and to develop a
technical program that is credible to the State. However, the Act also
provides the opprortunity for the State to issue a notice of disapproval, with
explanation, at the time that a site in that State .s recommended for a
repository (Section 116(b)(2)). Such disapproval can be overridden only by a
joint resolution of Congress. L ,

Issue

Some States felt that they should have the right to comment or concur on
the DOE's plans without losing their rights to issue a notice of disapproval.

Resgonse

The Act empowers a State with a site selected for a repository to submit
a notice of disapproval to Congress. This right is not affected by previous
comments on the site-selection process. Indeed, States are encouraged to
submit comments throughout the process and to provide suggestions to improve
the technical quality of the program.

Issue

Some comments urged that States be given the authority to monitor and « :
review activities at every step of the process.

Response

The DOE has been encouraging States to participate in the siting process
for more than 5 years through regular interactions with designated
representatives. Consultation-and-cooperation agreements will allow each
State and affected Indian Tribe to identify and describe in more detail the
rights and responsibilities of the parties to each agreement. The agreements
can include provisions for States to monitor and review program activities.

Issue
The State of Louisiana expects the DOE to honor the memorandum of
understanding that grants the State veto power over any DOE plans for a
repository. The agreement was signed February 27, 1978, ~
- Q42«12
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Response

The DOE has &.ways maintained the position that the memorandum of
understanding betwien the DOE and the State of Louisiana is valid congistent
with the proviszions of applicable law. However, if V::herie Dome in Louisiana
were clearly the test site, the DOE, being committed ic implementing the Act,
would recommend the site to Congress for development s a repository. At that
time, Louisiara, like any other State, would have th( opportunity to iassue a
notice of disapproval. The memorandum of understanii-g was signed before the
enactment of the Act, which gave States the opportu i:s to veto the selection
of a site within their borders; the Act supersedes ptr nr agreements.

Issue

One commenter pointed out that a request by the Washington State
legislature that granite be considered for the first repository was ignored by
the DOE., .

Response

The Act required the DOE to identify the potentially acceptable sites for
the first repository within 180 days after the Act was passed. Studies of
granite had not progressed to the point where the DOE could identify
potentially acceptable sites in granite for the first repository. Granite is,
however, being considered for the second repository.

Issue

The DOE was asked how it would respond to such State initiatives as
Mississippi's statement that it is the policy of the State that radioactive
vaste may not be stored in MissiSsippi or the Oregon measure, passed by a
ballot, requiring that there be no postclosure releases of radioactive
material. Similarly, several comments from communities in Nevada said that
their governing bodies had passed resolutions voicing opposition to waste
transportation through these communities and to the siting of a repository in
Nevada.

Response

The DOE intends to comply with all State regulations consistent with its
responsibilities under the Act. However, in some instances State or local
legislation that attempts to directly regulate the repository program may not
be permissible under the U.S. Constitution.

Iasue

According to some comments, Oregon should be recognized as an affected
State and be accorded the rights and privileges of an affected State because
of its proximity to the Hanford site and to the potentially affected Columbia
River,



Response

Because nc~e of the potentially acceptable sites is located within its
borders, Oregor is not eligible under the Act for the rights and privileges of
an affected State. Nonetheless, Oregon has particijated actively in the
site-selection vrocess. It has appointed both a Hirford repository:review
committee comprged of State officials and a citize s advisory committee to
provide review from a public perspective. Recogni ing the high level of
interest among local citizens, the DOE held a publi: hearing on the EAs in
Portland on March 11, 1985, and will continue to :e¢ezk comment from the State
of Oregon.

C.2.1.,2.2 Interactions with affected Indian Tribes
Issue

Some commenters said that the DOE had not considered the religious
attitudes of the Indians toward their land and the effects of site
characterization on Indian lands. The Western Shoshone Indian Nation
requested that it be declared an affected Tribe and that its tribal council be
consulted before the start of any site~characterization activities at the
Yucca Mountain site in Nevada.

Response

The DOE recognizes the importance of Indian religious and cultural
resources and has specifically included proximity to significant Indian
resources, such as major religious sites, as a potentially adverse condition
in the siting guidelines.

The Western Shoshone Indian Nation requested affected-Tribe status
because it claimed ownership of the land on which the Yucca Mountain site is
located. The Federal Government's position that the Shoshone Tribe does not
own the land was upheld by the Supreme Court (United States vs. Mary Dann and
Carrie Dann, 105 U.S. Supreme Court 1058, February 20, 1985). The Tribe will
be able to interact with the DOE through the public comment and interaction
process.

C.2.1.2.3 Working with local communities
Issue

Several comments suggested that local communities should have more input
and involvement in.the siting process and in the development of the o
waste-management program. .

Resgponse

The DOE plans to continue working with both State and local governments
during the siting process. The DCE intends to continue holding public
meetings and outreach programs for iocal leaders and the general public in the
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vicinity of potential sites and to keep State officials informed of such
activities. Although not required by the Act, procedures for local-government
representation c¢ould be included in consultation-and-cooperation agreements.

The DOE pluas to encourage the participation of local community
representatives in assessing the potential socioeco.smic impacts of a
repository, in developing plans to avoid or mitigat: significant adverse
impacts, and in »reparing the impact-identification zsport that the State is
to submit with :ts request for mitigation assistanc-. States will be
encouraged to provide for and support such local pe&r:icipation.

The DOE is developing policies for providing :i:ancial assistance to
support local participation in the program either th: ough the State or, if
necessary, by direct means. If the State government has established
mechanisms fur direct local participation and financial support for local
efforts, the DOE will provide adequate funding to the State agency responsible
for implementing local participation. Where the State government does not
provide for direct local participation and support, the DOE will work directly
with local representatives to assess potential impacts and may provide direct
funding to units of local government.

The DOE meets frequently with local officials and other interested
parties for exchanges of views and information.

DOE information offices in communities near the sites under consgideration
are walk-in sources of information. They provide answers to questions and
educational materials. These offices also serve as libraries for public -
documents and short films, as well as places for the public to submit comments
and questions about the program. (See Appendix B for the locations of these
offices.) :

Issue

Most people in Beatty, Nevada, want Yucca Mountain to be the selected
site because of the economic benefits to the area, but the Governor responded
negatively, overriding the desires of the citizens closest to the potential
site. o

Response

The DOE is aware that the interests of local citizens and the State may
conflict, but will not intervene in intrastate political or economic
disputes. Nonetheless, the DOE welcomes the input of local citizens in the
waste-management program and will seek their participation through provisions
in consultation-and-cocperation agreements with the States and through the
socioeconomic impact assessments that will be conducted concurrently with aite
characterization.

C.2.1.2.4 Financial assistance

Several States and localities requested information about: the : :
digtribution and availability of financial assistance. Some States complained
that the grants they received for EA review were late; others requested funds
to conduct independent technical studies. Several comments were' concerned
with grants to local communities or private organizations.
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Issue

The DOE shruld provide information about the purpose, timing. and
distribution of grants.

Responsge

The Act authorizes the DOE to provide financi. assistance to States and
affected Indian Tribes for (1) participation in t"e repository program and for
facilitating effective public participation (2) p.rticipation in the
consultation-and~cooperation process (see also Sect m C.2.1.2.1); and (3) the
mitigation of soc.oeconomic impacts. To date, all s:x States considered for
the first rejository and three affected Indian Tribes have been awarded grants
for participation in the program. In fiscal years 1983 and 1984 a total of
$2,157,%01 and $4,590,356, respectively, was awarded. Grants also have been
extended to the 17 States being considered for the second repository to enable
them to participate in site screening. In fiscal years 1983 and 1984, these
awards totaled $930,376 and $2,942,186, respectively. Grants allow States and
affected Indian Tribes to review and comment on documents, like the technical
reports, the siting guidelines, the draft EA, and the Mission Plan and to
participate in program meetings and workshops.

The nature and level of grants for the mitigation of socioeconomic
impacts will be largely based on the socioeconomic-impact reports that States
or affected Indian Tribes will submit and on discussions and negotiations
between the DOE and States, affected Indian Tribes, and communities. Both
financial and technical support will be provided for the development of such
reports. This support can assist States and affected Indian Tribes in
examining the public health and safety, environmental, social, and economic
impacts of a repository. Also provided for the mitigation of fiscal impacts
will be grants equal to the taxes that would be collected if the repository
were a commercial project. (See Section C.2.1.5.1 for comments and responses
on the mitigation of socioeconomic impacts.)

The DOE will work with States, affected Indian Tribes, and localities to
develop impact-mitigation plans in response to the siting of a repository.
These plans will address ways to augment community services as well as ways to
minimize socioeconomic disruptions and maximize the benefits of new economic
activity related to program activities.

Issue

Some State grants for the review of the draft EA were allegedly 1ate, and
they were smaller than requested.

Response

All requests for financial assistance from States or affected Indian
Tribes are reviewed for conformance to the DOE guidelines on financial
assistance. These guidelines ensure compliance with the requirements of the
Act as well as consistency and equity among States and Indian Tribes. Once
the DOE has reviewed the request, negotiations with the State can begin.
Sometimes these negotiations can be lengthy. Delays have occurred when a
request lacked key information or when.States requested funds for activities
outside the scope of the Act or the DOE financial assistance guidelines.
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The amount of s grant is decided case by case, bui each request is
evaluated against @ milar requests from other States and Indian Tribes. Once
the DOE obtains all the information necessary and discusses it with the State,
adequate funding leels are determined and awarded. Ir-erim funding is often
extended if a grant is delayed.

Issue

Several States asked for funds to conduct indepe=cint technical
assessments, both for developing new information and 'cr checking the DOE's
analyses. Some Statis alleged that requests of this ¢} e were turned down by
the DOE,

Response

The Act requires the DOE to provide financial assistance to States or
affected Indian Tribes "to engage in monitoring, testing, or evaluation
activities with respect to site characterization programs with respect to such
site." The DOE's guidelines on financial assistance also extend this funding
to phase II (i.e., States and Tribes that have potentially acceptable sites,
but have not yet been notified of their astatus as candidate sites). The DOE
had interpreted the Act to mean that activities thus funded should focus on
independent monitoring, testing, and evaluation of DOE data.

On December 2, 1985, the Court of Appeals for the Ninth Circuit ruled
that the DOE is required under the Act to fund States and Indian Tribes to
conduct pre-site characterization studies involving primary data collection if
such studies "would be essential to an informed statement of reasons
explaining why [the State/Indian Tribe, if on tribal land] disapproved the
recommended repository sites' and if the ability of the studies to contribute
to the statement of reason '"depends on their being initiated prior to site
characterization" (State of Nevada vs. Herrington, (No. 84-7846). The DOE is
reviging its financial assistance guideline in accordance with this ruling.

Issue

Local communities want to share in the grants available under the Act.

Responge

Financial assistance to local governments is addressed in Section 4.12 of
Part I, Volume I, of the Mission Plan (DOE, 1985a):

The DOE will continue to provide grants and other financial
assistance, as appropriate, to States, affected Indian Tribes,
and others to facilitate effective public participation in the
program. In addition, the DOE will seek ways to encourage the
involvement of other interested parties through grants and other
technical or financial assistance.... The DOE will also seek
ways to facilitate effective participation by units of general
local government that may be affected by program activities.
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As already rentioned, the DOE is developing policies for providing
financial assist:.nce to support local participation in the program. If the
State government has established mechanisms for direct local participation and
financial suppor. for local efforts, the DOE will p:uvide adequate funding to
the State agency responsible for implementing local participation. Where the
State governmen: does not provide for direct local participation and support,
the DOE will work directly with local representativ.-u.

Issue

One party said that requests by a private organ zation for funds to
develop bala~ced information have been denied by the DOE.

Response

The DOE provides financial assistance to national and regional
organizations that represent an extension of State and Tribal interests to
facilitate their participation in the waste-management program. The
organizations that have received such grants are the National Congress of
American Indians, the National Conference of State lLegislatures, the Western
Interstate Energy Board, and the Southern States Energy Board, Where such
organizations are likely to improve coordination or the involvement of
affected parties, future funding will be provided.

C.2.1.3 Working with other Federal agencies

A number of commenters addressed the participation of other Federal
agencies in the repository program. Most of them were interested in the roles
of the Nuclear Regulatory Commission and the Department of Defense. '(See:also
Section C.2.2 for conments and reaponses about the regulations of Federal
agencies.)

Issue

A commenter alleged that too many Federal agencies are involved in the
siting process. Another suggested that it is vital that agencies whose
primary concern is public safety be involved in developing the repository.

Responge

The management of spent fuel and high-level waste requires the
participation of many agencies of the Federal Government because of their
regulatory responsibilities. The Act assigns lead responsibility to the DOE,
but significant roles are expected for the following other agencies:

The Nuclear Regulatory Commission.
The Environmental Protection Agency.
The Department of Transportation.
The Bureau of Indian Affairs.

The Bureau of Land Management.
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¢ The U.S. Gaclogical Survey.
o The U.S. Ar:ly Corps of Engineers.
¢ The Advisor; Council on Historic Preservation.

More-detailed information about the roles of thes: agencies can be found
in the DOE's Prcject Decision Schedule (DOE, 1985bh).

Issue

Information about the involvement and responsib-1l.ties of the Nuclear
Regulatory Commissicn and the Department of Defense v.a: requested by several
commenters.

Responsge

The DOE wust obtain from the Nuclear Regulatory Commission (NRC)
concurrence on the siting guidelines, a license to construct the repository, a
license to receive and possess the waste at the site fi.e. to operate the
repository), and subsequent license amendments for th¢ closure and
decommiasioning of the repository. The NRC also will issue
site~characterization analyses based on the DOE's aite-characterization plan
for each site approved for characterization. The NRC licensing process is
based on the procedures and the technical criteria issued as 10 CFR Part 60
(NRC, 1983). The objective is to implement the standards set by the
Environmental Protection Agency for waste isolation in geologic repositories
and thus provide reasonable assurance that geologic repositories will isolate
the waste for at least 10,000 years without posing undue risk to public health
and safety. Since 10 CFR Part 60 was issued before the Act was passed, the
NRC is revising it for compliance with the Act; 10 CFR Part 60 may also change
in response to the Environmental Protection Agency's final environmental
standard (40 CFR Part 191), which was published on September 19, 1985 (EPA,
1985).

The Department of Defense is involved in the program through the U.S.
Army Corps of Engineers, which is advising the DOE on the acquisition of
private lands.

Igsue

One party stated that the DOE should complete consultation with the U.S.
Fish and Wildlife Service on threatened and endangered species before
proceeding with site recommendation for characterization.

Response

The DOE has been communicating with the U.S. Fish and Wildlife Service on
designated critical habitats and the possibility of threatened or endangered
species occurring at any of the sites. In response to specific concerns about
the presence of protected species at the Davis Canyon site, the DOE
participated with interested agencies and individual experts in a field survey
conducted in July 1985. When a site has been selected for repository
development, the DOE will enter into a formal consultation with the Service.
Until then, the DOE will remain in contact with the Service and with State
agencies regarding protected specids. -
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C.2.1.4 VWorking with other countries

Issue

Because the disposal of radicactive waste is a: international problem,
the DOE should szek technical assistance and indepe;uint scientific analyses
from other natiuns that do not have a vested inter::t.

Response

It has long "een U.S8. policy to cooperate with “ther nations in
developing waste-management technclogy. As describel in the Mission Plan
(DOE, 1985a, Volume I, Part I, Chapter 5), the DOE actively participates in
international cooperation and information exchange “hrough bilateral
agreements, multinational activities, and internaticnal forums and programs.
These activities are part of the DOE's overall program under current
agreements with Belgium, Canada, France, the Federal Republic of Germany,
Japan, Sweden, Switzerland, the United Kingdom, the Commission of European
Communities, the International Atomic Energy Agency, and the Nuclear Energy
Agency (NEA) of the Organization for Economic Cooperation and Development.
The DOE is currently most active in joint projects with Canada, Germany,
Sweden, and the NEA. These projects include (1) an underground
crystalline-rock research laboratory in Canada; (2) ongoing tests in the Asse
salt mine in Germany; and (3) tests in the Stripa mine in Sweden, which are
being performed in c¢rystalline rock.

C.2.1.5 Socioeconomic impacts

This section covers two topics that drew many comments: (1) /
socioeconomic impacts and their mitigation and (2) the acquisition of laws and
effects on property values.

C.2.1.5.1 Socioeconomic impacts and their mitigation

Many comments, from the States, local communities, and the public,
addressed various issues related to the gociceconomic impacts of a repository
and their mitigation. Some of them alleged that the DOE had not adequately
involved local communities in assessing the effects and did not understand
local values. Others were concerned about the timing and adequacy of
mitigation grants.

Issue
Some comments said that the DOE has not adequately involved the citizens

of local communities in evaluating the effects of a repository on local
people, businesses, and services.
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Response

The DOE will conduct socloeconomic studies that will involve local
communities and will collect information from local sources (schools, local
officials, etc.), These studies will be conducted cevcurrently with site
characterization and will be much more detailed than »ha preliminary
assessments incli .ed in the EAs,

Some socioeconomic impacts, such as increased 4devands for public
services, will affect local governments directly. ‘o this reason, the DOE
will encourage the participation of local governments in the preparation of
the socioeconomic-inpact reports as early and as fully as possible. The DOE
will encourag. the States to allocate of a portion of their grant to affected
localities.

Issue

The DOE allegedly does not understand and appreciate the values of the
local communities at the sites that are being considered.

Response

After the President approves the sites recommended for characterization,
the DOE will begin detailed studies of the demographic and social and economic
conditiona in local communities, collecting informaticn from local sources.
These studies will examine the effects of the repository on the local economy,
community services, housing, and the like. Transportation-related effects on
local communities will also be analyzed., Local communities will continue to
have opportunities to be directly involved in the assessment of socioeconomic
effects, and their officials will be asked to provide information not only
about local economic and social conditions but also about the attitudes of the
community.

Issue

The EAs should include more information in Chapter 5 about the financial
impacts of site characterization and repository development on local
communities and the grant programs applicable to individual sites.

Response

Chepter 5 of the EAs has been revised to provide more-detailed
information about socioeconomic effects. Information about grants is
available in the Mission Plan (DOE, 1985a, Volume I, Part I, Chapter 4).

Issue

Some persons said that there is no guarantee that the local economy and
local employment picture will improve because of the presence of a
repository. On the other hand, one commenter noted the economic benefits that
could accrue from & repository nearby and wanted assurances that the residents
of the local community would have job opportunities. He said that the local
business community saw the repository as being beneficial as long as the
"boom~and-bust' cycle can be broken.
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Response

Although tisre may be no guarantee of an impruvements in the employment
situation, such improvements are likely because of *mprovements in the local
economy, Federsl procurement law requires the DOE to advertise for, accept
bids from, and hire contractors on the bhasis of corpetitive bids. However,
the DOE will ma.e available to local businesses conjlete descriptions of the
required contract work and will meet with local le iers to describe the
project. Whrere possible, the DOE and the general s+te contractor may divide
contracts into smaller subcontracts to facilitate bi:dding by local
contractors. This approach is being successfully s:ed for the Waste Isolation
Pilot Project in New Mexico. Furthermore, local re:idents may find employment
with any ou.side contractors that may be hired. The DOE will also widely
publicize locally business and job opportunities and work with community
leaders to provide contract-procurement workshops and vocational training
programs.

The DOE plans to take mitigative measures to reduce the impacts of the
"boom-and~bust' cycle-~the buildings and eventual reduction in local
populations that will result from siting a repository in a rural area.

Issue

Some States and communities indicated that mitigation efforts and funds
must precede or be concurrent with program activities to avoild adverse
impacts. In particular, some potentially affected communities expressed
concern that the need to improve community services may occur before
impact-mitigation funds are distributed.

Response

The Act does not provide for impact-mitigation funds before repository
construction begins, but the Act does allow grants equal to taxes to be
provided to units of general local government beginning with site
characterization, The DOE will therefore work with States, affected Indian
Tribes, and local governments to minimize or avoid adverse impacts and to
identify mechanisms for the timely provision of assistance within the
authorization provided by the Act. Financial assistance will be provided to
States and affected Indian Tribes throughout the construction and operation
phases to enable them to mitigate repository-related impacts.

Issue

Some parties were concerned that the grants will be cut and thus will not
provide adequate assistance (i.e., the grants will not be equal to the amount
lost in the reduced assessments of the value of surrounding land and will not
make up for taxes lost as a result of business relocations).

Response

The levels of impact-mitigation funding will be based on assessments of
potential impacts, in which local communities will be encouraged to
participate. The funding levels agreed on will be based largely on the
socioeconomic~impact reports that will accompany the requests of States and
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affected Indian Tribes for financial assistance. Included in the
impact-mitigation eisistance will be grants equal to taxes.

In general, applications for grants will be submitted by the State or the
affected Indian Trihe to the appropriate DOE Project Ci{fice. The DOE will
process these applications as quickly as possible unde) Federal procurement
regulations, When agreement on terms has been reached Ly the DOE and the
State or affected [ndian Tribe, the grant will be awa: ‘ed.

issue

Commenters requested that the DOE furnish tempors. 7 housing for transient
workers during site characterization.

Response

With the exception of the Davis Canyon site, adequate housing is expected
to be available in the vicinity of the nominated sites during site
characterization. The DOE may consider providing temjorary housing at the
Davis Canyon site if the site is recommended and approved for characterization.

C.2.1,5.2 Land acquisition and property values

The subject of land acquisition and property values was raised by many
commenters, who expressad concern about decreases in property values, fair
compensation for land acquired from private owners, the uncertainty resulting
from a long site-selection process, and similar issues.

Issue

A number of persons expressed concern about the effects of site
characterization and repository development on property values. Some made
suggestions about the approach to compensation; others wanted to know what the
DOE considers reasonable compensation. Some said that the value of property
near a site being considered for a repository has already decreased and will
continue to plummet as the process continues, but that compensation should be
based on the nondepreciated land values that could be expected without the
repository project.

Response

The DOE recognizes that some people believe that the value of some lands
at or near a potential repository site may have decreased, but there: is no
concrete evidence of such decreases. However, for the sites that are not
recommended for characterization, it can reasonably be expected that property
values, if decreased, will return to normal once the site is removed from
consideration. At the sites recommended for characterization, private land
may be leased or purchased for the characterization phase. If there is
private land at a site selected for a repository, the DOE will acquire the
land through purchase, at fair market value.



All land-ucquisition activities will be perfurmed in atcordance with the
Uniform Reloca‘ion Assistance Act. The DOE will ask for assistance from the
U.S. Army Corp: of Engineers in the acquisition prccess because of its
extensive experience. The Corps will assess the vilue of the land, baasing the
assessments on che value of land that is similar bit outside the immediate
area. This approach will ensure that the assessmect is not reduced by any
land-value dec eases that may result from the rep:.itory project.

Issue

One comment:r suggested that a one-mile buffzi zone should be established
around the site, within which owners could choose ti; keep their property with
compensatio. from the DOE for its devaluation or sell to the DOE under the
same terms as those offered for land at the site.

Response

Land values will be assessed during the studies that will be conducted
concurrently with site characterization. At this time the DOE has made no
decision about establishing a buffer zone or how compensation in a buffer zone
will be handled. If the siting of a repository causes a clearly demonstrated
adverse effect on the values of the surrounding land, impact-mitigation funds
may be made available as compensation.

Issue

Some felt that landowners who have already sold property at prices
depressed by repository siting should be compensated: for their losses.

Responsge

The DOE will examine case by case any claims from landowners who feell
that they have received a depressed price for their property because the: land
is or was being considered for a repository.

Issue

The DOE was asked to issue a specific statemeht explaining what it
considers reasonable mitigation and compensation for relocation.

Response

In providing relocation assistance, the DOE will follow the procedures
specified in the Uniform Relocation Assistance Act. Information about .
relocation procedures has been distributed at meetings of landowners in the
Deaf Smith site and is available from the DOE.

issue

Some commenters urged the DOE to decide on a site as soon as possible
because otherwise people cannot make decide about making necessary
improvements to their property and do not know whether their lives will be
disrupted. One party said that the DOE should "stop casting a cloud" on land
titles near potential sites. Another commenter said that the DOE should
develop a mitigation policy of indemmifying local citizens against uncertainty.
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Response

The siting of 2 repository requires extensive and detailed study to
collect sufficient information and must follow the procass outlined in the
Act. Therefore, it is not possible for the DOE to deciie now which site will
be selected. This choice will be made several years f:om now. However, the
DOE believes that 'andowners should not base decisions about improvements to
their property on ihe anticipation of a repository. i* the land is acquired,
landowners will be compensated at fair market value, irsluding any
improvements that have been made.

Issue

The DOE should arrange an exchange of land with the Bureau of Land.
Management rather than condemning private farmland for the repository.

Response

The DOE recognizes that the acquisition of private land may have
gignificant impacts on its owners and will follow the provisions of the
Uniform Relocation Assistance Act. However, in selecting a site for a
repository, the ability of the site to contain and isolate the waste is more
important than current land use. :

C.2.2 LEGAL AND REGULATCRY ISSUES

Most of the issues raised in comments on legal and regulatory matters
were concerned with the EPA standards for geologic disposal. Other igsues
included emergency response responsibilities, liability for accidents. and the
applicability of Federal mining regulations.

Issue

Several commenters asked which Federal agencies set standards for
radioactive-material releases from the repository.

Response

The Act (Section 121(a)) directs the Environmental Protection Agency
(EPA) to develop standards for protecting the general environment from -
radioactive-material releases from repositories. Responsibility for
implementing the EPA standard is assigned to the Nuclear Regulatory Commission
(NRC).

The EPA standards were issued in final form as Title 40 of the Code of
Federal Regulations, Part 191 (40 CFR Part 191), on August 15, 1985; they were
published in the Federal Register on September 19, 1985 (EPA, 1985), and
became effective on November 18, 1985. The NRC criteria for implementing
these standards were issued as Title 10 of the Code of Federal Regulaticns,
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Part 60 (10 CFf Part 60). They were published on June 21, 1983 (NRC, 1983).
Since 10 CFR Psrt 60 was issued before the Act was passed, the NRC is revising
it for compliaize with the Act; 10 CFR Part 60 may slso change in response to
the above-mentiuned final EA standard (40 CFR Part 191).

Issue

A number «f comments pertained to the postcla. ure safety of the
repository. Some of them asked what levels of redi.tion are harmful and who
determines what levels are not harmful and what i zongidered to be an
acceptable death rate. One commenter objected that 1in the absence of
individual dose »tandards, the EPA's population stardard is unacceptable.

Response

According to the National Council on Radiation Protection and
Measurements (1974), the lowest radiation doses that produce evidence that a
person has been affected by radiation are in the range of 75 to 125 rem, which
is the "minimal dose likely to produce vomiting in about 10 percent of people
80 exposed.'" The individual dose limits set by the EPA for the repository are
more than 1,000 times lower. During repository operations, no member of the
general public may receive more than 25 millirem (0.025 rem) to the whole
body, 75 millirem (0.075 rem) to the thyroid, and 25 millirem to any other
critical organ; during the first 1,000 years after closure, the limits are 25
millirem the whole body or 75 millirem to any critical organ. The EPA
estimates that, for the first 10,000 years, releases from a repository
containing 100,000 MTU of waste would cause no more than 1,000 premature
deaths from cancer, or an average of no more than one death every 10 years.
The projections for actual repositories are expected to be about 10 times
lower. For comparison, it is eatimated that about 6,000 premature cancer
deaths per year are caused by natural background radiation (radiation from
cosmic rays, the rocks in the earth. etc.).

In its final standards, 40 CFR Part 191, the EPA has included individual
protection requirements (40 CFR 191.15), which are expressed as the maximum
permissible individual dose for 1,000 years after repository closura.

Issue
A few commenters questioned the 10,000-year standard for waste isolation.

Response

The 10,000~year standard was chosen by the EPA because at 10,000 years
after repository closure the risk posed by the repository to public health and
safety is comparable to the risk from unmined uranium ore.

Issue

Some parties expressed concern that the final EPA standards had not been
promulgated at the time the draft EAs were issued. -
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Response

As already mentjioned, the final EPA standards werc published on September
19, 1985. These fiual standards were used in reviging the EAs.

Isgue

One commenter asked who would be regponsible for -:sponding to
emergencies during repository operation and wasté transportation.

Response

The DOE is responsible for emergency preparedness and response at the
repository, as specified in DOE Order 5500.3 ("Reactor and Non-Reactor
Facility Emergency Planning Preparedness, and Response frograms for Department
of Energy Operations'").

Responsibility for emergency preparedness and response in the event of a
transportation accident involving radiocactive materials is spread among the
DOE, the carrier of the waste, and the Federal, State, and local governments.
The carrier of the waste has the initial responsibility for "'onsite"
activities to minimize the hazards to life and property from a possible spill
of radioactive materials. State and local governments have the primary
responsibility for emergency measures that must be undertaken to protect
persons, property, and the environment on lands within the State's boundaries
from the threat of harm from an accident involving the transportation of
nondefense radioactive waste. Upon request by State or local authorities, the
DOE and the Federal Emergency Management Agency will provide assistance in
responding to emergency situations. (The DOE's personnel will also respond to
emergency-assistance requests from private persons and companies, including
transportation carriers.)

In regard to emergency response at the Hanford and the Yucca Mountain
sites which are Federal nuclear reservations, any onsite accldents would be
the DOE's responsibility, not that of the State or the local jurisdiction.

Issue

Commenters questioned the extent of the Federal Government's liability in
cagse of a transportation accident or an accident at the repository in light of
the Price~Anderson Act, which limits coverage to $570 million. They claim
that the sum is inadequate and that the Federal Government must assume 100
percent liability in the case of an accident. The failure to address this
indicates the government's unwillingness to realistically address the risks
associated with the repository.

Response

The Price-Anderson Act provides liability for damages suffered by the
public in the event of nuclear accidents at certain facilities, including DOE
contractor-operated facilities. The Price-Anderson Act is now under
Congressional review, and the Secretary of Energy has made récommendations for
extending liability coverage for activities carried out under the Act. (See
Appendix A of the EAs for a more detailed discussion.)
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Issue

One comment :r wanted to know whether DOE contractors ar@ subject to the
Mine Safety and dealth Act.

Response

The DOE is not subject to the requirements of ‘he Mine Safety and Health
Act but intends to comply with its provisions in ti~ repository program. The
decision to construct two exploratory shafts (rathe: than one) at each site
recommended for characterization was based partly »n compliance with this
regulation.

Issue

One. commenter asked whether a repository would be excluded froh "puﬂiic
health scrutiny" under the Atomic Energy Act of 1954,

Response

Under the Atomic Energy Act of 1954, all facilities in the commercial
nuclear fuel cycle, including repositories, are subject to licensing by the
NRC, and for this purpose the NRC has promulgated regulations whose objective
is to protect the health and safety of the public. For a repository, NRC
licensing is also required by the Act, which also stipulates that geologic
disposal must be safe and environmentally acceptable.

C.2.3 PROGRAM MANAGEMENT, COSTS, AND SCHEDULES
Included in the comments on the draft EAs were a number of comments on
program management, costs, and schedules. The DOE's schedule for repository

siting and development was of concern to many parties, most of whom urged the
DOE not to sacrifice excellence for schedule.

C.2.3.1 Program management

The comments op program management were concerned mainly with the
potential for conflicts of interest in DOE contractors, peer review of the
technical program, the need for a program plan, and assurance that DOE
contractors will take the necessary measures to protect the environment.

€.2.3.1.1 Conflicts of interest
Issue

Some commenters stated that contractors with a high financial stake in
repository development should not perform analyses for site evaluation. Many
commenters suggested that, out of the wide range of available data, the

contractors choose.to analyze only the data that favorably depict the site.
The DOE should either employ different contractors for the analysis of site
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data or allow tihe current contractors to continue with site-data analysis of
with the stipulat on that they will not be considered for priﬂe—contractor
positiona for repnsitory comstruction or operation.

Response

Conflict of lnterest is a potential problem in sny large program where
individuals and wrganizations may have a long-term t.sted interest in the
continuation of the program. However, the reposito:z; program is divided into
several major phases, and the contracts now in effe¢t. are limited to the
current phase anly (development and evaluation). Fk.xthermore, the contracts
of the major suppo-t contractors are opened for bidu :very 5 years. Because
of the different skills and experience that will be rszquired for repository
construction and operation, many of the contractors for these phases are
likely to be different from those involved in site evaluation.

There is little likelihood of biased analyses because the analyses
conducted for site evaluation are reviewed by the DOF Project Offices, peer
review groups, independent experts hired by other DOI" organizations (e.g., the
Office of Environmental Compliance, which is under the Assistant Secretary for
Environment, Safety and Health), other Federal agencies, and technical experts
hired by the States. Documents important to the siting process, such as the
draft EAs and the environmental impact statement, are submitted for review by
the public. The draft EAs were also reviewed by the Nuclear Regulatory
Commission, the U.S. Geological Survey, and the National Academy of Sciences.
Finally, the ultimate decision on the suitability of a candidate site will be
made by the Nuclear Regulatory Commisgion, which is continuoully reviewing the
DOE's work through its staff and coneultants. . -

C.2.3.1.2 Technical peer review
Issue

Several comments referenced a report by the General Accounting Office
(GAO) report, issued January 10, 1985, that concluded that the ‘program:lacks
consistent peer review and that this lack may ultimately subject the DOE's
technical analyses to challenges and revisions.

Response

Peer review i1s an important part of the process by which a repository is
sited, consgtructed, and operated. Peer-review groups have already
participated in the early stages of the process. For example, the DOE has
assembled a group of independent experts, the Performance Asséssment National
Review Group, to examine the performance-assessment work of the first
repository projects. As the repository program continues, the OCRWM expects
to assemble similar groups to examine other parts of the work. Other DOE
organizations-~for example, the Office of Environmental Compliance--also use
independent experts in their review of work sponsored by the OCRWM; their peer
reviews are significant contributions to the program. The DOE Project Offices
also employ peer review groups 'in many of the technical aspects of the program.
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The States in which a repository may be located also provide independent
peer reviews; some of the funds distributed by the DOE as financial asssistance
to the States «re used for that purpose,

Another gource of independent peer review is the National Academy of
Sciences. This organization has contributed a review of the draft EAs and is
expected to contribute further reviews in the futw:e,

The ultimate peer review of the program will ts provided by the Nuclear
Regulatory Commission. Through its staff and cor«vltamts, the Conmission will
continuously review the DOE work, as it already hus the siting guidelines and
the draft EAs.

C.2.3.1.3 Need for program plan
Issue

A commenter said that the DOE needs a program plan for waste disposal.

Response

The DOE issued the draft Mission Plan for the Civilian Radioactive Waste
Management Program in April 1984 (DOE, 1984a) and the revised plan in June
1985 (DOE, 1985). The Mission Plan describes the objectives and strategies of
the program, summarizes current program plans, and summarizes the technical
status of the program. C o

C.2.3.1.4 Protection of the environment
Issue

Some commenters said that government contractors will not gpend .the money
to ensure that the environment is protected during the construction of the -
repository. A

Respouse

The DOE will oversee all construction activities to ensure compliance
with Federal environmental regulations. An environmental plan that specifies
procedures to be followed will be prepared for the construction project.
Potential impacts are discussed in the EAs. A more comprehensive analysis
will be presented in the Environmental Impact Statement, which will also
discuss measures for mitigating any significant adverse impacts.

C.2.3.2 Program costs

Several commenters inquired about the total cost of repository
development, who was responsible for these costs, and whether the cost of
defense-waste disposal would be borne by the Federal Government.
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Issue

Commenters ask:sd about the total costs of repositcry development and
waste~management activities,

Response

The costs of the Civilian Radioactive Waste Manag. ..ent Program are
divided into four major categories: (1) development a.) evaluation; (2)
geologic repository construction, operation, closure, aad decommissioning; (3)
transportation; and ‘4) storage. Estimates of costs :or each category depend
on the assumptions avout such variables as the quantity of waste to be
emplaced, the minimum "age' of the waste, the host rock of each repository,
the repository design receipt rate, the beginning operation date for each
repository, the technology used for waste-transportativa casks, and the basis
for expressing costs. The figures discussed below werg taken from Chapter 10
of Part II of Volume I of the Mission Plan (DOE, 1985a), which discussesa in
more detail the toual costs of managing commercial radioactive wastes.

The costs of development and evaluation (D&E) include all the siting,
repository design, testing, regulatory-compliance activities, and
institutional activities associated with the repository, waste transportation,
and monitored retrievable storage (MRS). The current reference case for total
D&E costs is $7.8 billion (in constant 1984 dollars).

Repository costs include the costs of construction, operation, closure,
and decommissioning. Depending on the host rock, the costs of the first
repository may vary from $6.8 billion to $10.7 billion (in constant 1984
dollars) for the reference cases. The repository costs of the second
repository may vary from $5.8 billion to $6.1 billion (in constant 1984
dollars).

Waste-transportation costs will be derived from a unit charge for
transportation cask use, shipping, and security for each potential
transportation pathway. The pathways include transportation from the
commercial reactors to each repository, from reactors to an MRS facility (if
such a facility is approved by .Congress and developed), and from an MRS
facility to each repository. The total transportation cost is the sum of
these three transportation unit costs. Estimates for transportation costs for
the reference cases vary from $3.3 billion to $5.1 billion.

Current planning assumptions for an MRS facility eatimate the costs at
between $1.6 and $2.6 billion, or about 5 to 11 perceant of the estimated costs
of a waste-management system without an MRS facility.

Issue
Commenters asked who is responsible for the costs incurred in
constructing the repository. How will these costs be covered and who will pay

for the program if the nuclear power plant industry dies out before the
closure of the repository?

83 0008 1 31 2



Response

The Act r:quires the owners and generato.s oi commercially generated
radicactive wasite to pay the full costs of its disposal and established a
Nuclear Waste und Lo ensure the full-cost~recove:r funding of the
waste-managemeai program. This Fund receives revsoues from an adjustable fee
charged quart:cly for all electricity generated b commercial nuclear
facilities bepinning April 7, 1983, as well as a "ne-time fee, estimated to
produce a total of $2.3 billion, for radioactive waste produced before April
7, 1983. The revenues generated from these two .curcee, in addition to
interest earned from the investment of any surplus in U.8. Treasury
securities, are deposited in the Fund, and disburs.ments are made to cover
costg as t%e program progresses.

Forecasts of future nuclear power generation are incorporated into the
management of the Fund. Representative scenarios are presented in DOE
documents describing the adequacy of the fund (DOE, 1985¢c) and analyzing the
total-system life-cycle cost for the program (DOE, 1985d).

Issue

Some commenters wanted to know who is responsible.for paying for the
disposal of defense high-level waste? :

Response

As stipulated in. Ehe Act, the Federal Government will cover all costs of
defense-waste disposal through contributions to the Nuclear Waste Fund (see
also Section C.2. 6‘1).

Issue
Some commenters noted the need for an independent waste-fund audit.

Response

As required by the Act, the Comptroller General of the United States
makes annual audits of the Nuclear Waste Fund and submits reports to
Congress. An independent audit is also performed for the DOE by a certified
public accounting firm. The latest audit covered the period from January 7,
1983 to September 30, 1984, and the results are summarized in the DOE's Annual
Report to Congress (DOE, 19853)‘ :

C.2.3.3 Schedule
Many commenters expressed concern that the DOE's gchedule for repository

siting and development would adversely affect the selection of sites, the
consultation process; and the adequacy of the technical data.
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C.2.3.3.1 Dependerce of site-selection process on schedule

Many comments contended that the mandated repository schedule is driving
the site-selection process. Commenters felt that the "OE's schedule is
inadequate in that it is an unrealistic list of dates tictated by political
decisions rather *“aan by sound geologic site-screenin: criteria. They
requested that the date for the final gite selection '1a postponed and the
number of potential repository sites be increagsed. (“@e algo Section C.3.4.4
for comments on related issues.)

Issue

A number of commenters requested that the date for the final site
selection be postponed and the number of potential repository sites be
increased.

Response

Being committed to a schedule that will lead to the receipt of waste in
1998 for emplacement in the first repository, the DOE will make every effort
to meet intermediate milestones, such as the selection of the site for the
first repository, without sacrificing technical excellence.

As explained in Sectiom C.3, the DOE believes that the number of
potential repository sites is adequate and in compliance with the requirements
of the Act.

Issue
A commenter requested that the DOE recommend that Congress amend the Act

to reduce the time constraints in order to allow sufficient time for the
entire process. : : f

Response

The DOE recognizes that its schedule is success oriented, but it is aiso
achievable, Hence, a recommendation for an amendment of the Act is not needed.

C.2.3.3.2 Effects on the consultation process
Issue

One commenter said that the DOE could not stay on schedule and conduct a
satisfactory program of consultation and cooperation with:States and affected
Indian Tribes.

Response

As discussed in detail in Chapter 4 of Part I of Volume I of the Mission
Plan (DOE, 1985a), the DOE maintains an ongoing program of consultation and
information exchange with the States and affected Indian Tribes. The scope of
this program is not determined by .the.overall project schedule. The DOE will
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seek to enter into negotiations with States for written cousultation-and-
cooperation ag-eements(s) within 60 days after the approval of sites for
characterizatia.

Issue

Some copminters stated that the DOE's tight -:hedule means closed
decisions and no public input. :

Response

Recognizing that the schedule is very tight, the DOE is nonetheless fully
committed to a process of open and active consultetion with all interested
parties (see DOE, 1985a, Chapter 4 of Part I of Volume I). (losed decisions
are not in the DOE's interest because the schedule can be met only if the
States, Indian Tribes, and the public are confident that the siting decisions
are sound.

C.2.3.3.3 Effects on the adequacy of technical data

Many comments about the schedule stated that it did not allow time for
adequate scientific study and hence might compromise the site-selection
process. One commenter doubted that 5 years was enough time for data
gathering during site characterization. Conversely, another party noted that
the characterization process should follow the mandated schedule so as not to
increase costs. :

Issue

Many comments objected that the schedule does not allow sufficient time:
for adequate scientific study.

Respounse

The DOE cannot meet the schedule without adequate ecientific study
because it will not be able to obtain an NRC license unless it can demonstrate
that the site can meet the standards of the EPA snd the technical criteria of
the NRC. Furthermore, the DOE believes that it can meet the schedule without
sacrificing technical excellence.

Issue

The reference schedule does not allow adequate scientific analyses during
site characterization, ° , i

Response

The DOE is confident that the schedule for site characterization is
adequate.

. Detailed plans for the studies to be conducted will be included in the
site«characterization plans, which will be submitted to the Nuclear Regulatory
Commission, the U.S. Geclogical Survey, the States, and the public for review,
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The Mission Pran (DOE, 1985a) outlines four alternative cases for site
characterization i1 addition to the reference case. Each case identifies and
discusses potenti:. delays. The measures that could be used to compensate for
these delays are d.acussed in the draft Project Decision Scheduie (DOE, 1985b).

C.2.4 TRANSPORTAYION, RETRIEVABILITY, AND SECOND REF 3ITORY

C.2.4,1 Trangporta.ion

This section presents general, rather than site-szpecific, comments on
transportatcion and the analyses presented in Appendix Aj; these comments are
national in scope.

Most of the site-specific comments on transportation pertain to the local
and regional transportation impacts of repository operation and are discusaed
in Section C.7.3. Typical examples of the repository-related transportation
comnents covered in Section C.7.3 include (1) the impacts of constructing
repository access routes, (2) the transportation impacts of repository oper-
ation on the local and regional population and environment, (3) the suita-
bility of candidate local and regional transportation routes, and (4) the
compliance of the site with the conditions of the transportation guideline.

Many commenters said that the Appendix A should contain more-detailed
analyses (e.g., route-specific analysis) and more background information
(e.g.y legislative and regulatory history). The more-detailed anslyses
will be performed after the necessgary data are collected during site charac-
terization; they will be reported in the environmental impact statement that
will accompany the recommendation of one gite for development a&s a repository.

The information provided in the EAs is believed to be sufficient to
support preliminary findings on the conditions of the transpcrtation guideline
and to discriminate among the sites and is in accordance with the requirements
of the giting guidelines (DOE, 1984c). For transportation, the types of
information that should be used in nominating sites as suitable for character-
ization are listed in Appendixt IV as follows:

¢ Eatimates of the overall cost and risk of transporting waste to the
site. .

e Description of the road and rail network between the site and the
nearest interstate highways and major rail lines; also description of
the waterway system, if any.

® Analyses of the adequacy of the existing regional tranaportation
natwork to handle waste shipments; the movement of supplies for
repository construction, operation, and closure; the .removal. of
nonradioactive waste from the site; and the transportation of the
labor force.
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¢ Improvewents expected to be required in the transportation network
and thair feasibility, cost, and environmental impacta.

e Compativility of the required transportation-network improvements
with the local and regional transportation ..nd land-use plans.

® Analys.g of weather impacts on transportat .oa.

¢ Analysis of emergency-response requirement: and capabilities related
to transportation.

C.2.4.1.1 Cost and risk estimates for transportation

Issue

The transportation cost and risk analyses in the draft EAs were generally
considered inadequate by many commenters. Specifically, four main inadequa~
cies were identified: (1) the methods and inputs used were not valid; (2)
food-chain and water pathways were overlooked; (3) centroids (i.e., points
representing the geographical setting of groups of reactors) were used in lieu
of actual reactor locations} and (4) route-specific data were not used.

Response

The DOE believee that the methods and input to the cost and risk analyses
are valid and that the results provide an adequate basis for comparing the
transportation impacts that would result from shiping waste to each of the.
sites. However, as discussed below and in Sections C.2.4.1.3, C.2.4.1.4, and
C.2.4.1.7, some changes in the methods and input were made. The results of
these changes are found in Appendix A.

The RADTRAN II radiological risk code was modified to include the food
chain, though the overall impact of this exposure pathway is minor. This
change is reflected in the results presented in Appendix A. The relative
importance of water pathways can be inferred from similar analyses developed
for studies of the risk from nuclear reactors. These studies have examined
hypothetical accidents with large radionuclide releases to the environment and
have shown that water pathways on the average are small contri-~ butors to the
total health risk from accidents. However, the congsequence analysis included
in Appendix A does evaluate the radiation doses received from the water
pathway. (See also Section C.2.4,1.3.)

In the draft EAs, which considered shipments from reactors to repository
only, the sensitivity of the result to the use of centroids rather than indi-
vidual reactor locations should be small. However, by introducing the MRS
facility, the sensitivity may increase. In the final EAs, actual reactor
locations were used in lieu of centroids to evaluate the fractions of travel
in the various population~density zones because the MRS facility is now
included in the :analyses. The results in Appendix A reflect this change.
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The issue «f route-specific analyses is addresged below.

C.2.4.1.2 Routs-~sgpecific analysis
Issue

The transportation-risk analyses, which were buigded on national average
data, were challenged in many comments as being ir.adequate and improper for
comparing the repository sites. Furthermore, some . smmenters said that such
analyses do not highlight the special impacts on some States through which a
large fraction of all shipments to the repository will pass.

Regponse

The DOE believes that the general methods and national average data used
are adequate for this stage of the repository-sitins process. Route-specific
analyses and an evaluation of the impacts on host States and States along
transportation corridors will be included in the environmental impact state-
ment.

The route~specific analyses to be performed in the future will proceed in
the following sequence: (1) define important parameters; (2) gather data; (3)
develop models as required; (4) perform analysis; (5) consider mitigating
measures; (6) report results. Much coordination and cooperation will be
required firom State governments and Indian Tribes, particularly in the early
stages where parameter identification and data gathering will take place.

C.2.4.1.3 Assessment of the consequences of accidents

Numerous comments said that Appendix A should discuss the consequences of
accidents that could occur during transportation and recommended that the
analysis consider such factors as route-specific anomalies, the cost of emer-
gency response and cleanup, ingestion pathways, and occupational and non-
occupational exposures.

Response

The analyses described in the draft EAs were presented in terms of risk,
which is the product of the probability of occurrence and the consequences of
that occurrence. Consequence analyses had been performed, but their results
were used in producing the risk valuee published and were not presented
separately.

For the final EAs, the consequences of accidents were rsevaluated, con-
sidering the suggestions of the commenters. The results, consisting of both
costs and radiation doses, are in Appendix A. The potential impacts of
releases to the atmosphere with deposition on land and on a reservoir are
evaluated. Also included are the estimated probabilities of the accidents.
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Emergency~respcnte and cleanup costs are described in detail in a study pre-
pared for the NR" (NRC, 1980) and thus are not included in the final EAs.

C.2.4,1.4 Maxiram exposure of individuals

Several commenters stated that there were plaiw. ible scenarios in which an
individual would receive more radiation exposure th. the maximum dose
estimated in Appendix A. Others said that Appendi: A should include the
maximum exposure -eceived by an individual during &r accident,

Response

Elements of the suggestions received have been combined to define a new
set of circumstances for estimating the maximum expcsure that individuals
might receive during shipments to a repository under normal conditions.
Similarly, accident descriptions have been developed for estimating the maxi-
mum radiation exposure received by a rescue worker and a member of: the
public. These analyses are presented in Appendix A.

C.2.4.1.5 Modal split for shipments

Several commenters were confused about the percentage of shipments that
will occur by truck and by rail. Some analyses assumed that 70 percent of the
shipments would be by rail and 30 percent by truck, while most of the analyses
assumed for 100 percent by rail or 100 percent by truck. Furthermore, earlier
studies were based on 50 percent of shipments going by rail and 50 percent by
truck.

Response

Analyses have not been incongistent. In order to calculate the maximum
national impactas of transportation to a repository, two cases were evaluated.
One case evaluated the impacts resulting from making all shipments by rail
(100 percent rail) and the other from all shipments by truck (100 percent
truck). It is expected, however, that during the early years of repository
operations rail shipment will be used for no more than about 50 to 70 percent
of the total spent-fuel shipments because of the lack of rail spurs at some
reactor sites and other limitations. In later years it is expected that.
reactor capability to ship by rail will be improved, and the fraction of spent
fuel shipped by rail will increase to a least 70 percent. In addition, the
rail-to-truck ratlo will vary from year to year, depending on which teactors
are making shipments,

Assumptions of 100 percent by truck and 100 percent by rail will continue
to be used, except that for shipments from the MRS facility to the repository
only the rail made will be considered. For national risk and cost impacts
resulting from radioactive-material shipments and directly attributed to
transportation operations, these cages result in the maximum predicted impact.

PO
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C.2.4.1.6 Defense waste

Several commersters stated that the volume of defense waste to be shipped
to a repository was understated in the draft EAs. In particular, the EAs only
considered the trsusportation of defense high-level wiste from the Savannah
River Plant an¢ dii not consider transportation from <ither the Hanford Site
or the Idaho Natiinal Engineering Laboratory (INEL). One commenter asked
about shipping liguid high-level waste.

Response

The final EAs consider shipments of defense high-.evel waste from the
Savannah River Plant, the Hanford Site, and the INEL. Defense high—level
waste will not be transported as a liquid nor will sevarate shipments of
krypton-85 or iodine-~129 be made.

The trangportation of defense high~level waste iz discussed in Chapter 5
and Appendix A of the final EAs. This discussion alsy recognizes that the
President has decided that defense high~level waste siould be shipped to a
civilian repository for disposal; this decision had not been. made when the .
draft EAs were issued. S

C.2.4.1.7 Monitored Retrievable Storage : oo T
Issue

Some commenters objected that the tramsportation analysis was inadequate
because a facility for monitored retrievable storage (MRS) was not included in
the waste-management system considered in the draft EAs. - e

Response

The MRS facility had not been proposed when the analyses were prepared
for the draft EAs. Preliminary transportation analyses indicate that the
total number of miles traveled by the cask fleet can be decreased by intro-
ducing an MRS facility into the waste-management system. A description of a
representative transportation system designed to support the MRS facility was
used to estimate transportation costs and risks for a waste-management system
with an integrated MRS facility; the results are included in Appendix A. This
new analysis supplements, rather than replaces, the analysis for the: reference
case. CRE

C.2.4,1.8 Barge transportation
Issue

Several commenters objected that the use of barges had not been given any
consideration in the transportation risk assessment, calling this a serious
deficiency because barge transportation is a discriminator among the potential
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candidate sites; some of them felt that this omission was most serious for
the Hanford site¢, which is close to a navigable waterway (approximately 16
miles away).

Response

A discussi.n of the barge mode is included in fppendix A to the final
EAs. The discussion is in two parts: a descriptio:. of the mode as a feasible
alternative that can play a secondary or supplemeni.ry role in the transpor-
tation of radiocactive wastes and a synopsis of a »1i:k and cost study performed
by the Argonne Netional Laboratory (Tobin and Mesk'tov, 1985) to examine the
normal risk of tranaporting by barge and to examine :osts of shipment, includ-
ing transfe:rs to truck or rail. The set of circumstances considered does not
include the shipment of apent fuel from reactors in the East through the
Panama Canal to the Hanford site. The discussions explain the premise that
barge transport is not a sensitive discriminator among sites, and it is un-
necessary therefore to include an exhaustive analysis in the final EAs.

The particuler logistics for using barge to transport spent fuel from

some reactors near the West Coast to the Hanford site are discussed in the
final EA for Hanford.

C.2.4.1.9 Consideration of a second repository

Issue

Some groups were critical of the fact that the EAs did not consider the
implications of a second repository on tramsportation. They postulate that a
two-repository system would minimize the overall coat and risk of transpor-
tation.

Response

Favorable condition 5 of the tramsportation guideline is the 'total pro-
jected life-cycle coat and risk for transportation of all wastes designated
for the repository site which are significantly lower than those for compar-
able siting options, considering locations of present and potential gources of
waste, interim storage facilities, and other repositories.'" The second-
repository program has not yet reached the point where potential sites can be
identified--in contrast to the MRS facility, where an analysis is now possible
because, since the publication of the draft EAs, potential MRS sites have been
identified. As a result, the DOE cannot perform rigorous cost and risk analy-
ses analogous to those done for the MRS case. However, certain assumptions
about the potential impacts of a second repository can be based on previous
studies. A discussion of the potential impacts of a second repository is
found in Appendix A.



C.2.4.1,10 The use of existing casks in the EA analysis
Issue

A number of comments challenged the validity of using the characteristics
of currently exicting and NRC-certified casks for th« transportation risk
analysis in the .raft EAs. The commenters recogniz¢ ! that the design of the
new casks to be uged for most shipments will reduce :he number of shipments
because of hlgher capacities. However, they questicied that the greater quan-
tities of fuel in a single cask would provide a gr.ater source for the release
of radionuclides ‘n a serious accident.

Responge

The risk and cost assessments for transportation have been reevaluated,
using the predicted characteristics of the new family of casks, even though
their designs are not yet availablie. Risgks were assessed for both normal and
accident conditions, and assumptions that would result in the maximum expected
impacts were usad. Because of the conservatism in u.ll assumptions, the
impacts are similar to those calculated for existing casks, even though the
new casks will require fewer miles of travel and fewer shipments. The results
are found in Chapter 5 and in Appendix A.

C.2.4.1.11 Adequacy of current cask designs
Issue

Some commenters questioned the adequacy of the design of currently exist-
ing casks. R

Response

The adequacy of cask design is a regulatory issue, and, since the exist-
ing spent-fuel casks have been certified by the Nuclear Regulatory Commission,
the DOE has no reason to question the adequacy of their design. The existing
casks have carried thousands of shipments without an accident that resulted in
the release of radioactive material. The DOE will develop a new family of
casks because it seeks to increase efficiency, not because it is concerned
about the safety of existing casks. The new-generation casks will also have
to meet regulatory requirements for cask design and be certified by the
Nuclear Regulatory Commission. A more detailed discussion of the new family
of casks is found in Appendix A.

C.2.4.1.12 Additional testing of casks
Issue
Several commenters expressed concern that casks are not sufficiently

tested to ensure that the public .is safe during tramsportation. Some sug-
gested destructive testing of full-scale prototype casks.
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Response

The Nuclear Regulatory Commission has specified a series of hypothetical
accident conditinnsg that a cask must be shown to survive. Survival can be
demonstrated thyough analysis should the designer & choose or through
testing, but de:tructive testing is not mandatory. PRowever, many tests, in-
cluding full-gcale crash tests, have been conducted to verify analytical
models. The results of analyses and experiments h /¢ been quite close, and
hence considerable confidence has been developed in the analytical models used
in design analysia,

Casks 'eveloped for the shipments to a repositiry will be certified by
the Nuclear Regulatory Commission. The private contractors chosen to design
and obtain certificates for the casks will be allowed to choose the manner of
demonstrating how their designs comply with NRC rezulations. At a minimum,
the DOE will use an independent testing laboratory to perform destructive
tests of scale models for cask designs as a benchmark or check of structural
performance under accident conditions. In additioa, nondestructive tests will
be performed on each cask during and at the completion of manuiacture, and the
casks will be inspected before each shipment.

C.2.4.1.,13 Cask weeping
Issue : SREEEPUPEF I A A

Some commenters said that the phenomenon called "caak weeping' had not::.
been considered in the risk assessments.

fes

Response

The phenomenon of cask weeping can be described as follows: A cask that
has been loaded or unloaded in a reactor storage pool becomes contaminated
with radioactivity on its surface. Before shipment, the external surface of
the cask is decontaminated to levels specified by regulations, but when the.
cask is inspected on arrival at its destination, contamination above the
levels allowed by reguiation is found. Though the actual mechanism is not
understood, a possible explanation is that, when a cask is repeatedly placed
into water-filled spent-fuel storage pools, it becomes contaminated over time,
with the contamination penetrating deeper into the pores of the cask body.
The cleaning removes the surface contamination, but the contamination that is
deep in the pores remains. During the transportation of a loaded cask, the
surface can become contaminated again as the deep contamination is drivem out
of the pores by the heat of the spent fuel ingide the cask.

However, the levels of contamination associated with the weeping phenome-
non are not high enough to be factored into the risk assessment for transporta-
tion, and procedures will be used to effectively preclude this problem during
shipments to a repository. For example, wrapping the cask in plastic before
entry into reactor fuel storage pools is an effective practice that is cur-
rently used. Therefore, weeping is not expected to be a significant contribu-
tor to risk during spent-~-fuel transportation to a repository and is not inclu-
ded in the transportation-risk assessment presented in Appendix A.
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C.2.4.1.14 Adeqracy of NRC testing requirements
Issue

Several commenters said that the tests that caslo must pass to receive
NRC certificacicr. are not severe enough.

Responsge

The conditions being challenged are establisheu ny the Nuclear Regulatory
Commission, and th: DOE will continue to rely on the :ommission to verify the
adequacy of the test conditiona.

C.2.4,1.15 Legal impediments
Issue

Two commenters took exception to the DOE's interpretation of State or
local restrictions against radioactive-waste transportation as “legal impedi-
ments" in favorable condition 7 of the technical guideiine on transportation
(10 CFR 960.5-2-7). In particular, the U.S. Department of Transportation
(DOT) commented that, since its regulation of highway routing of radioactive
materials (HM-164) has been establighed as valid by the U.S. Supreme Court,
the only "legal impediment' would be a State or local routing rule that
renders compliance with EM-164 impossible but is found not to be preempted
under provision 112(b) of the Hazardous Materials Transportation Act (HMTA).
If such a finding cannot be made, any State or local routing rule that
prevents or seriously impedes compliance with HM~164 is preempted by the HMTA
(Section 112(a)).

Response

Favorable condition 7 of the transportation guideline is the '"absence of
legal impediments with regard to compliance with Federal regulations for the
transportation of waste in or through the affected State and adjoining States."

Insofar as the Department of Transportation is the responsible regulatory
agency, the DOE defers to its interpretation of '"legal impediment." Because
State, local, or tribal laws or regulations restricting the transportation of
radioactive waste that are inconsistent with either the HMTA or the DOT regu-~
lations issued thereunder are preempted by the HMTA, such laws or regulations
are not considered legal impediments in the final EAs; a formal nonpreemption
determination by the DOT, in response to a sepcific request, is required for
such laws or regulations to become legal impediments. The findings in Chapter
6 reflect this change in interpretation and appropriate rationales for the
finding are intluded in all EAs. A more extensive discussion of HM-164 is
presented in Appendix A.



C.2.4,1.16 Stat: designation of alternative routes
Issue

The commentars noted that in Appendix A the EA« contain an incorrect
statement--namelv, that State designation of altern: clve preferrgd routes must
be approved by the Department of Transportation. T :v said that HM-164 does
not require States to seek DOT approval of alternative designated routes.

Response

The Department of Transportation requires, under HM-164, that a
"preferred route' be used for the transportation of controlled-quantity ship-
ments of radiocactive materials. Preferred routes are interstate highways and
State-~designated alternative routes. Although the States and Indian Tribes
must comply with DOT guidelines {or an equivalent routing analysis that ade-
quately considers the overall risk to the public) ani consult with affected
local jurisdictions, Indian Tribes, and potentially offected adjacent States
before establishing a preferred route, there is no requirement to seek DOT
approval of alternative designated routes. The EAs have been revised to
reflect this in Appendix A.

C.2.4.1.17 Indian Rights
Issue

Several Indian Tribes commented that the EAs failed to recognize the
authority granted to tribal governments on federally recognized Indian reser-
vations under the HMTA and the rules set forth by the Department of Trans-
portation in HM-164. One Indian Tribe noted that a ban on radioactive-waste
transportation through its reservation constituted a "legal impediment."

Response

The final EAs use the DOT definition of "State routing agency.'" The DOT
rules (HM-164) include appropriate Indian tribal authorities in the definition
of "State routing agency" and, as such, allow the governments of Indian Tribes
to exercise routing authority in a similar manner as provided for the State
governments. '

I1f a ban enacted by an Indian Tribe meets the criteria of the HMTA for
nonpreemption, then (as in the case of any State ban) a legal impediment will
be present. A more detailed discussion is given in Appendix A, (see :also-
Section C.2.4.1.15). S

Ci2+44



C.2.4,1,18 Availability of railroads for transporting radioactive waste
Issue

One commenter noted that, though the DOE states tnat rail carriers are
available for shipjing radiocactive waste, the willingrmss of the railroads to
transport the wast: is questionable.

Response

There have beer a series of decisions by the Inte state Commerce Com-
mission (ICC), affirmed on judicial review, on this an. related issues over
the past several years. The Commission has ruled that, as common carriers,
the railroads cannot refuse to carry cask loads of spent fuel and to returmn
empty rail casks. Furthermore, this transport must be accomplished in regular
train service (as opposed to "special trains," which the Commission has found
to be a "wasteful transportation practice"), unless the DOE chooses otherwise.

At this time uncertainty in rail transportation :emains in the tariff
rates. For eastern railroads, the Commission has upheld a DOE and industry
challenge to the published tariff rates and has reduced and set the rate
levels. However, for western and southern railroads, the question of rate
appropriateness is pending before the Commission. Therefore, the issue does
not appear to be whether the railroads will transport radicactive waste, but
rather at what rates,

In order to more closely work with the railroads and to understand the
concerns that do remain, the DOE has and will continue to invite them to
participate in all stages of the transportation program, including the
development and testing of shipping casks. Also, the DOE and the Association
of American Railroads are planning joint activities to resolve issues.

C.2.4,1,19 Railroad regulations
Issue |

A commenter asked for a description of the.existing iegulationa for the
transportation of radioactive waste by rail.

Response

Federal regulations regarding the transportation of hazardous material,
including radioactive material, can be found in Title 49 of the Code of
Federal Regulations, Parts 174.83-174.93. These regulations are concerned
with the handling of placarded cars. In particular, for cars containing
radioactive material, the regulations deal with the switching of cars, the ban
on the use of passenger. trains, and the position of cars in a train. A
more-detailed discussion of rail regulations is included in Appendix A of the
final EAs.
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€.2.4.1.20 Dedicetsd trains
Issue

Several commsnts concerned the treatment of rai. transportation in the
FAs. In particular, the commenters objected that di:i::ussions and analyses of
rail shipments w¢.ce based on shipping in general com uice rather than by dedi-
cated trains.

Response

Appendix A has been revised te include a generesl discussion cf the use of
dedicated tra.ne and an analysis of the risks associated with using dedicated
trains for the movement of waste from an MRS facility to a repository.

C.2.4.1,21 Regional transportation analysis
Issue

Federal agencies as well as gseveral States and Indian Tribes criticized
the regional transportation analysis, stating that it did not extend far
enough from the site to include all of the pertinent impacts, such as weather
hazards, the cost of building access routes, the radiological risk, traffic
hazards and increased traffic volumes on highways connecting interstate high-
ways with access roads, and possible routes across Indian lands.

Response

The "regional' transportation analysis includes, as a minimum, the routes
from the potential site to the nearest interstate highway or mainline railroad;
the analysis may be extended beyond that area if the circumstances at the
particular location warrant it. However, the intent of the siting guidelines
(10 CFR Part 960) is to focus on effects near the site. The estimates of the
costs of building access routes will be improved during site characteri-
zation. Curreutly available data on road conditions (e.g., traffic volumes
and potential hazards) are presented in the EAs. More-detailed data and a
discussion of mitigation measures will appear in the: environemental impact
statement, :

C.2.4.1.22 Weather impacts
Issue

Many commenters criticized the way in which weather impacts were con-
sidered in the transportation analysis. Some gave ‘examples of weather-related
road closings; others asked about -the effact of ‘weather ou: frequency and
severity of accidents.



Response

Weather cond ' tions are considered in favorable wondition 9 of the
transportation guideline: "A regional meteorological history indicating that
significant transportation disruptions would not be .outine seasonal occur-
rences' (emphasis added). This favorable condition =8 concerned with the
abgence of routin< seasonal conditions that could dinrupt repository activi-
ties to the extent that the annual waste-acceptance -ite could not be met.
Weather-related route closures are considered in the /final EA, and the analy-
sis of such closures is considered adequate for thi. stage of the site-selec~-
tion process. When the number of sites has been na.r:wed and route-specific
analyses are conducted, concerns about occasional wea her-related bottlenecks
between specific reactors and repository sites can be addressed.

C.2.4.1.23 Potential for human error
Issue

Some commenters stated that the potential for human error in the trans-
portation of radioactive waste is not treated adequately in: Appéndix A.

Response

The DOE has considered the potential for human error in the assessment of
transportation risks. A study prepared for the Nuclear Reguluatory Commission
(NRC, 1980) analyzed detailed incidents of human error and deviations from
accepted quality-assurance (QA) practices in the transport of radioactive
materials. The results indicate that the rigks from human errors or devi-
ations from accepted QA practices are extremely small (i.e., 0.000012
latent-cancer fatality per shipment-year for packages tested to accident
conditions), and thus it is not meaningful to include these rigks in the
radiological risk analysis for transportation.

C.2.4.1.24 Retrieval of waste
Issue

Commenters asked about the impacts that would result from the transporta-
tion of waste retrieved from a repository should retrieval prove to be neces—
sary. : -

Response

At this stage in the repository-design process, the full impacts of
retrieval on transportation requirements are not known. If retrieval proves
to be necessary, the spent fuel will be older and less radicactive than at the
time of emplacement; it is therefore expected that the trangportation of such
waste should have less of an impact. A discussion of the retrievability issue
in general can be found in Chapter 5.
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C.2.4.1.25 Financing infrastructure improvement
Issue

Several crmmenters suggested that the costs o infrastructure improve~
ments, such as the upgrading or reconstructing of :sads or rail lines, should
be considered iz the cost analysis and that more iiformation is needed on how
such improvemei:ts would be integrated with local ¢..onomic development plans.

Regponse

A preliminaiy analysis of the need for upgradi g or reconstructing local
roads and railroads was performed for the comparative evaluation of sites.
Related discussions can be found in Chapter 6 of the individual EAs. The con-
dition of local roads or railroads will be establishied during site characteri-~
zation; it will be analyzed more rigorously for the environmental impact
statement and again before the repository begins operation, and plans for
integration into local development plans will be developed.

C.2.4,1.26 Adequacy of the transportation guideline

Issue

Many commenters expressed the opinion that the transportation guideline
is not adequate for discriminating among sites. In particular, they stated
that the use of legal impediments as a discriminator is inappropriate, as they
may change over time; that transportation costs should not be considered in
the ranking because they are of minor importance in comparison with trans-
portation risks to the public and the environment; and that the guideline
condition discussing weather impacts on transportation in the vicinity of the
site should be expanded to include potential disruptions between the reactors
and the site. Other commenters criticized the weight given to the transporta-
tion guideline, considering the potential impact of transportation.

Regponse

The siting guidelines (DOE, 1984c) were developed through consultation
with affected and interested States, the Council on Environmental Quality, the
Environmental Protection Agency, and the U.S. Geological Survey and received
the concurrence of the Nuclear Regulatory Commission, The transportation
guideline is one of three guidelines in the preclosure group on environmental,
socioeconomics, and transportation. This group of guidelines is second in
importance to the preclosure group on radiological safety but all the guide-
lines in any preclosure group are assigned equal importance.



C.2.4.1.27 Inadcquate treatment of transportation issues
Issue

Many comments stated that a variety of general iransportation issues
received inadequate or no attention in either the budy of the EA or in
Appendix A, Amoug the issues listed were emergency response respongibilities,
the impacts of .sing overweight trucks, rail routin- requirements, inspection
and enforcement, liability, safe havens, advance noiification, training,
sabotage, NRU safeguards regulations, and the resp nsibilities of the DOE as
the shipper of record.

Responsge

Many of the topics listed by the commenters are discussed in the EAs,
particularly in Appendix A. Since the draft EAs weve published, additional
policy decisions about several of the issues have been made, and, where
additional information is available, the discussion of the issue has been
expanded. It should be pointed out, however, that mist of these issues, while
of concern in the overall context of the transportation program, have little
bearing on the site-selection process. They were included in the EAs
primarily to give the reader a better understanding of the transportation
prograii. For further information on how the DOE plans to interact with the
States, Indian Tribes, and industry to resolve these other issues, the reader
is referred to the Transportation Ingtitutional Plan (DOE, 1985f).

C.2.4.2 Retrievability

Several commenters addressed the need and the desire to retrieve spent
fuel and high~level waste after emplacement in the repogitory. The issues
they raised include the view that wastes should not be placed where they
cannot be retrieved, the DOE's plans for the length of the retrievability
period, and the methods to be used in retrieval.

lssue

Some commenters said that at some point the United States may want to
retrieve the spent fuel or high-~level waste to reuse some of its components or
to take advantage of new technical developments. The wastes should therefore
not be emplaced where retrieval is not possible.

Response

In compliance with the Act and the NRC criteria for geologic repositories
(10 CFR Part 60), the waste will be retrievable for up to 50 years after the
emplacement of the first waste. The reason for retrieval would be to protect
public health and safety. The DOE does not intend to recover the wastes for
their economic value. The commitment to geologic disposal implicitly forfeits
the future use of the waste in return for assurance that the waste has been
permanently isolated from the human environment.
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Issue

A commenter igsked whether there is a scientific and political consensus
about whether the¢ wastes should be retrievable or permanently disposed.

Response

By mandatin, geologic disposal, the Act implie: a political consensus
that disposal must be permanent. The concept of pe: wnent disposal is widely
supported by the technical community and is explic’t in the NRC and EPA
regulations (10 CFR Part 60 and 40 CFR 191, respec:ively). The NRC require-
ment for retrievability is directed at demonstrating that the performance of
the repository is adequate for permanent disposal.

Issue

Commenters asked that the DOE specify the period during which ic plans to
be able to retriave waste.

Response

As required by the Nuclear Regulatory Commission in 10 CFR Part 60.1l11,
the retrieval of waste from a repository will be poesible at any time up to 50
years after the start of waste emplacement.

Isgsue

One ccmmenter wanted to know how retrieval will be accomplished.

Resgons

If retrieval is necesgary, it will be accomplished by reversing the steps
taken for waste emplacement. The exact sequence and the equipment to be used
for retrieval will depend on the design of the repository, the host rock of
the repository, as well as the reason for retrieval (e.g., degree of container
failure). Equipment for retrieval will be designed and tested before the
license application, and the DOE's retrieval capability will have to be
approved by tne Nuclear Regulatory Commission.

C.2.4.3 Second.repository

A number of comments concerned the location of the second repository and
succeeding repositories and asked whether an indefinite expansion of the first
repository is an alternative to constructing a second repository. Some
parties wanted to know whether sites characterized for the first repository or
sites not nominated for characterization for the first repository could be
potential sites for the second repository. Others wanted to know why crystal-
line and argillaceous rocks were not considered for the first repository.
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Issue

Commenters asked where the second repository will be located and whether
both repositorics could be located in the same State,

Response

With the e¢xception of sites that were nominat.:i but not recommended for
characterization, the DOE may consider for the secu.d repository any site
previously considered for the first repository thit was (1) not disqualified
and (2) not selected for the first repository. T2 DOE is considering sites
in crystalline-rcck bodies in the eastern United St tes and announced 12
potentially acceptable crystalline sites as suitable for further consideration
for the second repository (DOE, 1986). :

The Act and the siting guidelines specify that the DOE must consider
regionality in selecting the site for the gecond repository. It id therefore
unlikely that the first and the second repository will be located in- che ‘same
State.

Issue

A commenter wanted to know what will prevent an indefinite expansion of
the first repository as an alternative to constructing a ‘sedond repository.

Response

The Act allows the first repository to accept no more than 70,000 metric
tons of uranium or the equivalent waste from reptocessing until a second
repogitory is in operation. o

Issue

Commenters asked for clarification on vwhether sites characterized for the
firast repository but: not selected for the firat repoaitory can be eonsidared
for the second repository. o

Response

The Act specifically states that sites that have been characterized for
the first repository and are suitable but were not chosen for the first
repository may be considered for the second repository. It is expected that
all three sites characterized as part of the selection process for the first
repository will be found suitable. The fact that only one of the three gites
characterized is chosen for the first repository does not mean that the: other
sites are significantly less suitable.

Igsue
The DOE should clarify whether potentially acceptable sites not nominated

for characterization for the first repository can be nominated for characteri-
zation for the second repository.
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Response

The Act per:iits the four sites designated as potentially acceptable sites
but not nominate: as suitable for site characterization to be considered as
potential sites “or the second repository. Whether :they survive the selection
process for the sacond repository will depend on th: merits of those sites
vis-a-vis other potential sites.

Sites that were nominated, but not recommendec for site characterization,
are not eligible to be considered for the second rejasitory.

C.2.5 OTHER WASTE-MANAGEMENT ACTIVITIES

This section presents comments and responses on monitored retrievable
storage, which the DQE plans to propose to Congress as an integral part of the
waste-management system, the storage of spent fuel at the site of the
reactors, and the reprocessing of spent fuel for the recovery of uranium and
plutonium.

C.2.5.1 Monitoiegrxenzigggble storage

A number of comments were concerned with retrievable storage, the DOE's
plans for a facility for monitored retrievable storage (MRS), and the lack of
information in the draft EAs about the role of an MRS facility in the overall
wvaste-management system. Several commenters recommended that the DOE consider
monitored retrievable storage as an alternative to permanent disposal. Some
commenters requested information on the possible locations of the MRS facility.

Issue

The DOE ahould congider the retrievable storage of spent fuel in a
facility where it can be monitored.

Response

The DOE has indeed considered of the need for, and the feagibility of,
monitored retrievable storage, and was required to do so by the Act. The DOE
considered alternative roles and schedules for MRS facilities and has assessed
their value to the waste-management system. Specifically, the DOE evaluated a
backup MRS facility to be constructed only if there is a significant delay in
the repository program and an integral MRS facility that would receive and
prepare spent fuel for disposal. Both options have been compared with the
currently authorized system, which does not include an MRS facility. Early in
1986, the DOE expects to propose to Congress the construction of an MRS
facility as an integral part of the total waste-management system.



Issue

Some parties said that the draft EAs lacked imfurmation about the role of
an MRS facility iv the waste-management system and supgested that the DOE
discuss the possilLiie locations for the MRS facility,

Response

The principal functions of an MRS facility would be to receive and
prepare the waste for disposal, thus eliminating th: wnste~preparation
functions from a repository, to serve as a hub for trinsportation operations,
and to provide temporary storage.

After issuing the draft EAs, the DOE concluded that monitored retrievable
storage snould play an integral role in the waste-management system. Section
3.2 of Part I of Volume I of the Mission Plan (DOE, 1985a) describes this
integral MRS concept and plans for its development,

On April 26, 1985, the DOE selected three candidate sites in Tennessee
for an MRS facility (DOE, 1985g). The preferred site is the site of the
canceled Clinch River breeder reactor; alternative sites are a site on the
DOE's Oak Ridge Reservation and the site of the canceled Hartsville nuclear
power plant.

The introduction to Chapter 5 of each EA has been augmented to: discuss
the role of the MRS facility, and the transportation analyses have been
expanded to treat the effects of using an MRS facility.

C.2.5.2 Onsite storage

Some commenters asked about the potential for long-term or permanent
storage at the power plants that generate the wastes as an alternative tc
transporting wastes over long distances. OQOther commenters suggested that the
DOE should continue storage in existing spent-fuel pools.

Isgue

Commenters said that the DOE should consider developing repositories near
the reactors generating the waste instead of in one or more central :
repositories.

Responsge

Nearness to the reactors generating the waste is not an acceptable
criterion for siting repositories. The principal criteria are those embodied
in the siting guidelines: waste containment and isolation from the accessible
environment after closure; preclosure radiological safety; suitable
environmental, socioeconomic, and transportation conditions; and ease and cost
of construction, operation, and closure. Even if sites meeting the siting
guidelines could be found near the reactors, it would be imprudent and
impractical to develop many repositories. In addition to requiring very large
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expenditures, a4 multiple-repository program would require acceptance of many
States and inaividual licenses for multiple facilities, long-term safety of
each repositc: j~-a task that is formidable even fur one repository. Two
centralized repositories, as currently planned, would be able to accommodate
all the waste and would solve the national problen of radinactive-waste
disposal at ressonable cost,

Issue

The DCE should consider continuing storage :a axisting spent-fuel storage
pools at reactor sites. o :

Response

In accordance with the Act, the DOE encourages the efficient use and
expansion of at-reactor storage. At-reactor storage and the expansion of the
on site capacity for that storage are the prime responsibility of the plant
operators and owners, and not of the Federal Government. The Federal role is
to encourage and expedite, where necessary, the expansion of that storage
capacity until the spent fuel is shipped for emplacement in a repository for
permanent disposal. However, the Act specifies geologic repositories as the
means for permanent disposal .and requires the DOE to site two repositories.
Onsite storage is to be provided for a limited amount of fuel (1,900 metrie
tons of uranium) if any utility requests it and the Nuclear Regulatory
commission determines that the utility is eligible. The DOE's program for
such Federal interim storage is discussed in the Mission Plan (DUE 1985a, Vol.
I, Part I, Chapter 3).

The storage of spent fuel in storage pools at reactor sites is safe for
the purpose for which the pocls were designed. Spent-fuel pools are meant to
provide temporary storage, not an alternative to permanent disposal.

C.2.5.3 Reprocessing

Some commenters asked about the feasibility of reprocessing spent fuel,
the use of stabilizing matrices for high-level waste, and the possibility of
retrieving wastes from a repository for reprocessing. Other commenters wanted
to know whether the wastes from the repository could be applied to any useful
purpose. ,

Issue
Commenters questioned whether there are ways to recycle the components of

the spent fuel or waste to be placed in the repository or in gsome way reverse
the process of cteating radioactive materials.

Response

There is no practical way known today of reversing the process that
creates radioactive materials. The spent fuel could be reprocessed to remove
the plutonium and uranium for use in other reactors. However; that does not
substantially reduce the volume, hcat generation, or radioactivity of the
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material requiring diasposal. Currently there are no plans for reprocessing
spent fuel. T2 DOE is planning to accept spent fuel for disposal with no
intent to retxrfsve it for reprocessing unless required to do so for the
purposes of recuvering economically valuable as re:sired by the Act.

Both President Ford and President Carter impowed a ban on reprocessing
commercial sper. fuel in the United States in resp. .se to concerns that the
recovered fisslle could be diverted to foreign nat..mns or terrorists and used
in making nuclear bombs. President Reagan lifted tie ban on commercial
reprocessing on October 8, 1981, but it is curren: ii.8. policy that the
reprocessing of spent fuel from nuclear power planc¢. must be a private-sector
enterprise. Becasse of the lack of economic incentives, industry concern
about licensing uncertainties, and the potential for changes in government
policy, there is little industry interest in reprocessing.

Issue

Commenters feared that the spent fuel and high-level waste in the
repository will be dug up for reprocessing and be reused.

Response

As already mentioned, the DOE plans to accept spent fuel for disposal
with no intent to retrieve it for reprocessing unless required to do so for
the purposes of recovering the economically valuable resources, as required by
the Act. However, the Act requires the repository to be dasigned and
constructed to permit the retrieval of any spent fuel emplaced in the
repository during an appropriate period of operation of the facility. The
reasons for such retrieval, may pertain to public health and safety, the
environment, or the recovery of the economically valuable contents of the
spent fuel. In addition, the Nuclear Regulatory Commission requires that the
waste emplaced in the repository be retrievable for 50 years after the start
of waste emplacement, and the satisfactory completion of a
performance-confirmation program. The DOE will comply with these requirements.

Issue

Some comments recommended that glass or ceramic matrices be used to
immobilize high~level waste.

Responge

All of the high-level waste to be accepted by the repository-~the defense
high-level waste and the commercial high-level waste from the West Valley
Demonstration Project~-will be in the form of borosilicate glass.

Issue

Some commenters expressed concern that the materials in the tepository
will be used to make bombs.
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Response

The nuclez~ materials for weapons are obtained from defense reactors
specifically designed to produce such materials. The spent fuel from power
reactors is much less useful in the manufacture of modern nuclear weapons, and
the DOE has neot intention of using it for this purscse.

C.2.6 TYPES OF WASTE TO BE RECEIVED AT A REPOSI JMY

A numher of commenters asked about the naturs »f the wastes to be
received at the repository. Other comments concerned the effects of slower or
faster rates of waste generation and the minimum sge of the spent fuel to be
emplaced in the repository.

Issue

Commenters wanted to know what kinds of waste are to be. emplaced in the
repository.

Response

The Nuclear Waste Policy Act, which authorizes the construction of the
repository and prescribes procedures for its siting and financing, specifies
that the repository is to accept high-level waste and spent fuel. Thus, the
wastes that will be accepted by the repository will consist of spent fuel from
commercial nuclear power plants, solidified high~level waste from the
reprocessing of nuclear fuel from defense reactors, and a small amount of
commercial high-level waste from a demonstration facility at West Valley, New
York. Also emplaced in the repository will be the low-level waste that is
generated at the repcsitory during operations. If spent fuel is consolidated
before emplacement in a repository, the repository may also accept some or all
of the fuel-assembly hardware that will be left by the consolidation process.
No other low-level waste, such as the waste from research centers, hospitals,
and general industry, will be accepted. Although the Act does not forbid it,
the DOE does not at present plan to accept foreign wastes for disposal in the
repository. The acceptance of foreign wastes requires a report to Congress.

The volume of the waste will be such that two repositories are expected
to meet the requirements for disposal well into the twenty-first century.

Issue

Commenters wanted to know how changes in the rates of waste generation
would affect the operation of the repository.

Response

The duration of operations at the repository will be determined to a
large extent by the rate of waste. The currently projected operational period
of 28 years for the first repository will not be affected by changes in the
rate of waste generation because much of the waste that will go into the first
repository will exist by the ti@g tpe repository starts accepting waste. The
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length of operations at the second repository will be determined to a larger
extent by its plunned capacity and the rate of waste generatlon in the
twenty-first cen:ury. The rate of receipt of wastes at the repository will
have an impact ou employment during the operations phase of the repository,
but the impact will be relatively minor.

Issue

The EA analyses are based on 10-year-old speni fuel, but the DOE is
comnitted to accept spent fuel as early as 5 years s#fter it leaves the reactor.

Response

The DOE's contracts with the utilities obligate it to accept gpent fuel
that is 5 years old or older. The current DOE specification of generic
requirements for repositories shows 5~year-old fuel as the baseline for
design. The analyses reported in the EAs are based on an earlier assumption
that only fuel that is 10 years old or older would be emplaced in the
repository. The DOE has not yet performed an analysis for 5-year-old fuel.
The final EAs have been revised to add a discussion that explains the DOE's
plans to perform analyses for 5-year-old fuel in the repository-and the
possible impact of an MRS facility on the age of the apent fual emplaced in
the repository. ; ‘ .

C.2.6.1 Defense waste

A number of commenters addressed the status . end potential impacts .of
plans to accept defense high-ievel waste in the repositories.

Issue

Some persons wanted to know how the decision made to include defense
high-level waste in the repository was made. G

Response

In compliance with the Act, the Secretary of Energy reported to the
President, in January 1985, the results of a study showing that there are no
clear health and safety, transportation, public acceptance, regulatory, or
national-security advantages or disadvantages associated with a separate
repository for defense high-level waste and that there are clear cost
advantages to emplacing defense and commercial wastes in the same repository.
The President agreed with the Secretary's findings that a separate repository
is not necessary for defense high-level waste. Therefore, in accordance with
the Act, the Secretary of Energy is proceeding to arrange for the use of
repositories developed under the Act for the disposal of defense waste. The
evaluation report was released for general distribution in June 1985 (DOE, .
1985h). : : :
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Issue

Many comw:nters felt that the subject of defsuse waste was not adaquately
covered in the Jjraft EAs. ;

Response

The draft EAs did not contain much informati..: about defense-waste
disposal in the repositories, because the report o.: the subject (DOE, 1985h)
was sent to the President in January 1985 (after t:ie publication of the draft
EAs), and the Presidential decision to include d..fonse waste in the repository
was made after that date.

It is important to note that defense high~lewvel waste presents a lower
radiological hazard per unit volume than does commusrcial high-~level waste or
spent fuel and a muach lower heat-generation rate. The radiological risk
analyses in the draft EAs, which are based on the assumption tkat only
civilian waste will be accepted, therefore overestimate the risk of a
repository containing both commercial and defense high-level wastes.

Some changes have been made to the EAs to reflect the decision to emplace
defense waste. These include the addition of an entry in the tables on the
incremental impacts of alternative repository designs. This new entry deals
with the addition of defense waste. For consistency, these tables all appear
at the beginning of Chapter 5 in the final EAs.

Issue

Several parties wanted to know who would pay for the costs of = .
defense-waste disposal. , :

Response

The Act requires that, if defense waste is emplaced in any of the
repositories developed under the Act, then a proper share of the costs of
developing, constructing, and operating the repository is to be paid by the
Federal Government into the Nuclear Waste Fund, which is used to finance: the
activities required by the Act.

Issue

Some persons asked whether the same safety standards will be applied to:
both defense and commercial high~level wastes.

Response

The January 1985 report to the President on the use of commercial
repositories for the disposal of defense high-level waste (DOE, 1985h) stated
that all defense waste to be disposed of will be in a form that satisfies the
regulations governing the repository--namely, 10 CFR Part 60 (NRC, 1983), -

10 CFR Part 960 (DOE, 1984c), and 40 CFR Part 191 (EPA, 1985).
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Issue

Many commenters asked about the nature of defens:z high~level waste and
the effect of its ~mplacement in the repository.

Response

Defense high-level waste results from the repro: ‘ssing of spent fuel, It
differs significantly from commercial high-level was! and spent fuel because
it has much lower concentrations of radiocactive fis-i .n products and hence a
much lower rate of heat generation. The 20,000 pac. ajus of defense high-level
waste expectes to be produced by the year 2020 are cr 'sidered equivalent to
10,000 metric tons of uranium (MIU) of spent fuel. Ay the end of 1982,
approximstely 15 percent of the total radioactivity in spent fuel and
high~level waste in the United States was from defennes activities; most of the
remaining 85 percent was from commercial spent fuel. By the year 2000, the
amount of radicactivity in the defense waste is expected to drop tc 3 percent
of that of all wastes to be accepted by the repository.

In his report to the President (DOE, 1985h) oun the potential uses of the
repositories for defense high~level waste, the Secretary of Energy explained
the DOE's interpretation of the capacity limit (70,000 MTU) imposed by the
first repository until a second repository is in operationj the DOE's
interpretation ig that the limit applies to total quantity of waste~-that is,
both commercial and defense waste. The analysis in the report assumed that
the firs repository would accept the 10,000 MIU equivalent of defense waste
and 60,000 MIU of commercial waste and that the second repository would be in
operation before the 70,000-MTU limit was reached. The report also said that,
if all the defense-waste canisters expected tn be produced by 2020 were
emplaced in one repository with a capacity of 70,000 MTU, it would occupy only
about 10 percent of the volume of repository. This fact is attributed to the
low heat-generation rate of defense waste, which allows closer spacing
between canisters than that for gpent fuel. Thus, the inclusion of
defenge-waste canisters produced by 2020 will not necessitate any significant
expansion of the repository. The Mission Plan (DOE, 1985a) includes a
schedule for the acceptance of commercial and defense wastes in the first two
repogitories.

Issue

Commenters wanted to know about ‘the origin of defense and commercial:. .:
waste.

ol o IEATTIN

Response AN

Defense high-level waste results from reprocessing of spent fuel at DOE-
facilities. Commercial high-level waste and spent fuel come from nuclear
power plants operated:by electric utilities. ;

Issue
Commenters alleged that the DOE withheld the defense-waste report
(DOE, 1985h) to make it appear that defense waste would be disposed of
separately from commercial wastes.
C, 259
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Response

The DOE wa, required by the Act to submit a report to the President on
the feasibility of combining defense and commercial waste in the repository.
This report was released before the deadline (Janusiy 7, 1985), mandated by
the Act. The DOE was not required to circulate the report for public comment
before it was i.sued, but the report has been availuble to the public on
request since ‘s release was announced in the Fed-rsl Register (DOE, 1985i).

Issue

Some commentars were concerned that the reposi.ory might become a
military op.ration because of the disposal of defense waste.

Responge

The repository will not become a military operation. The defense wastes
are produced at facilities operated by the Department of Energy, not the
Department of Defense. Furthermore, there are no plans at present to use
additional security measures because of the disposal of defense waste. Normal
security measures taken to protect spent fuel during receipt and emplacement
will be sufficient for protecting defense high-level waste. These security
measures will not interfere with the liberties of citizens in the surrounding
areas and will probably not involve military personnel in any capacity.

Issue

Some persons asked whether defense high-level wastes from Hanford will be
disposed of in the repository. :

Regponse
Defense wastes from Hanford, the Idaho National Engineering Laboratory,

and the Savanna’ River Plant will be disposed of in the reposeitory.
Appendix A in tI : EAs has been changed to reflect that fact.

C.2.6.2 Foreign waste

Issue

Commenters asked whether foreign wastes will be emplaced in the
repository.

Response

Although the Act does not specifically forbid ‘the acceptance'oﬁ:foreigﬁ*
wastes at the repository, the DOE has no plans to do so.




C.2.6.3 Other wastes
Issue

Several persons wanted to know whether the repository will accept
low~level radioacsive waste from various sources or astes, other than spent
fuel, generated f-om the decommissioning of nuclear ower plants.

Response

The Act authorizes the DOE to site and constru.t a repository for
high-level radioact.ive waste and spent fuel. Waste: “rom the decommissioning
of military or commwercial nuclear reactors are not considered high-level waste
at present, aud therefore these wastes will not be accepted in the
repository. Instead, these wastes are congidered low-level wastes.

C.2.7 THBE DRAFT iINVIRONMENTAL ASSESSMENTS

Many comments were concerned directly with the EAs, The issues they
raised included the format, content, organization, consistency, and
documentation of the draft EAs. In addition, many of the comments offered
editorial suggestions; all of these were carefully considered in revising the
EAs. '

C.2.7.1 General comments on the environmental assessments and their function

Some commenters asked why the EAs were issued or why they preceded the
DOE's Mission Plan and the EPA final standards. Others objected to their size
and complexity, alleged inaccuracies, or incompleteness.

Issue

Some commenters questioned the place of the environmental impact
statement (EIS) in the siting process, asking why environmental assessments
were prepared rather than an EIS. ‘

Response

The Act specifically requires an EA to accompany the nomination of a site
as suitable for characterization (Section 112(b)(i)(E)). An environmental
impact statement ig one of the documents that will accompany the Secretary's
recommendation to the President of one site for development as a repository.

Issue

Commenters pointed out that the Act requires the DOE to prepare a mission
plan that would provide a base of information for the site evaluation and
selection process. They questioned whether the draft EAs, and the preliminary

site nomination and recommendations they contain, should have been prepared
before the issuance of the mission plan.
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Response

Section 30! of the Act requires the DOE to develop a mission plan that
provides sufficlent information for informed decis.ons in carrying out the
repository progwam. A draft mission plan was issued in April 1984 (DOE,
1984a), 8 months before the draft FAs. The revisec mission plan’was issued in
June 1985 (DOE, 1985a) and was used in revising th. final EAs. The process
and schedule established by the Act, however, did a.t allow the draft EAs to
be delayed until the mission plan was published.

Isgue

Severa. commenters stated that the EAs do not satisfy the requirement of
the Act to identify unresolved technical issues and the problems that impede
the impiementation of the Act. In addition, they felt that the DOE's response
to data gaps had been to say that issues would be settled in the final EAs.

Response

Although not required by the Act to do so, the EAs do identify the
unresolved issues with regard to the siting guidelines; these issues are
discussed in Chapter 6 of the EAs. The DOE believes that the findings made
for the guidelines are based on sufficient data and information; the findings
made at this stage of the site-selection process are to be based on available
information. Definitive data will be collected during site characterization.

Some of the statutory requirements identified by the commenters pertain
to the DOE's Mission Plan, not the EAs. Among them are requirements to
identify unresolved issues and problems that may impede the implementation cf
the Act (see Sections 301(a)(2) and (3) of the Act). These requirements are
addressed in Chapters 2 and 3, respectively, of Part II in Volume I of the
Mission Plan (DOE, 1985a).

Issue

A commenter suggesced that the DOE issue another set of draft EAs. The
commenter expressed concern that the EAs would be so extensively rewritten in
response to public comments that the public should be allowed to review the
revised EAs in draft before they are issued in final form.

Response

The DOE will not reissue the EAs in draft for comment for the following
reasons. First, most of the changes in the final EAs were made in response to
public comments and are explained in this comment-response appendix. Second,
the final EA is a final agency action and is therefore subject to judicial
review. Third, the DOE believes that it has been responsive to comments on
the draft EAs and that an additional comment period would not result in
further significant improvements. Finally, interested parties will have
additional opportunities to comment on the site-selection process through
hearings and comments on the site-characterization plans, the environmertal
impact statement, and other program documents. o
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Issue

A number of cemments implied that the DOE treated the EA process in g
perfunctory manner. Some commenters felt that the DOE did not produce. FAs
that met the inten! of the Act; some even stated that *the documents were.
worthless.

Response

The Act requires the following six major assess wuts totbevincludéd'in
the EAs:

1. An evaluation by the Secretary as to whether the site is suitable for
rite characterization under the guidelines.

2. An evaluation by the Secretary as to whether the site is suitable for
development as a repository under each such guideline that does not
require site charagterization as a prerequisite for the application
of such guideline.

3. An evaluation by the Secretary of the effects ofbsite—
characterization activities at the site on public health and safety
and the environment,

4, A reasonable comparative evaluation by the Secretary of the site with
the other potentially acceptable sites.

5. A description of the decision process by which the site was
recommended..

6. An assessment of the regional and local impacts of locating the
repository at the site.

The EAs contain all of these evaluations or descriptioms.

The DOE went beyond the requirements of the Act in issuing draft EAs and
revising the documents in response to the comments, which required substantive
changes. The EAs provide a workable data base for site nomination and
recommendation for characterization.

Issue

Commenters said that the draft EAs, and the preliminary site nominations
and recommendations they contain, should not have been prepared before the
issuance of the final NRC and EPA standards for geologic disposal.

Response

The Act requires the Environmental Protection Agency to establish
standards for protecting the public from the radioactive material in geologic
repositories. These standards are to be implemented and enforced by the
Nuclear Regulatory Commission. The EPA standards are contained in 40 CFR
Part 191. The NRC technical criteria for implementing the EPA standards are
contained in 10 CFR Part 60. Both sets of regulations were issued in draft
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form in 1982 and wiere used in developing the siting guidelines. The final NRC
criteria were reledsed in June 1983, before the draft EAs; the final EPA
standards were rel-ased in September 1985, after the draft EAs. The schedule
requirements of tha Act did not allow the draft EAs t: be delayed until
September 1985, but the final EPA standards were useé¢ in revising the EAs.

Issue

Many commenters felt that the size and techniccl complexity of the EAs
discourage review by the public.

Response

The FAs are indeed long documents that contain nmsny technical
discussions. Their length is the result of an attemp® to present as much
information as was deemed necessary for compliance with Appendix IV of the
siting guidelines (DOE, 1984c), which specifies what kinds of information
should be used to support findings about compliance with the guidelines, and
as much information as was needed for the evaluations required by the Act.
For the same reasons, much of the material presented in the EAs, especially in
Chapter 6, is of necessity technical because it presents evaluations of sites
against the various conditions specified in the guidelines~-conditions that
are usually specified in technical terms. Every effort was nonetheless made
to make the technical presentations clear and comprehensible.

lssue

Some parties criticized the organization of the EAs, saying that it was
confueing to find certain topics discussed in more than one chapter.

Responge

The organization of the EAs was based on (1) the requirements of the Act,
which specifies, in Section 112(b)(E), the evaluations, descriptions, and
analyses that are to be included; (2) the requirements of the siting
guidelines, which specify the order of certain evaluations (e.g., the
identification of the preferred site in a geohydrologic setting); and (3) the
general format and content usually followed in preparing environmental
assessments.

Thus, Chapter 2 includes an evaluation of the site against the
disqualifying conditions of the guidelines as required by the guidelines; for
completeness, this evaluation is repeated in Chapter 6, which presents the
Act-mandated evaluation against the guidelines. Chapter 7, which is also
required by the Act, of necessity repeats some material contained in Chapter
6, though in a greatly abbreviated form. The repetition is unavoidable
because Chapter 7 is essentially a summary compilation and comparison of the
data presented in Chapter 6 for every site. A few commenters felt that the
EAs should include more information in Chapter 5 about the financial effects
of site characterization and repository development on local communities and
the grant programs applicable to individual sites.

C.2-64



Issue

One commente¢: assgerted that the analyses perforwed by a former DQE
contractor that wus fired for unsatisfactory performance were nonetheless used
to substantiate tie draft EAs. :

Response

The commenter is incorrect in asserting that tli. work of a "fired" DOE
contractor was used to substantiate the draft EAs. .he DOE contractor in
question was a gensral program-management contractc: that prepared
area-characterizat.on studies. This contract expirec and was opened for bids
according to Federal procurement regulations. The coatractor was not selected
for further work, but was not dismigsed for unsatisfactory performance as the
commentet alleges. The DOE considers the analysis performed by thig
contractor to be valid and useful.

Issue

Some commenters suggested that technical review groups should be :
assembled to verify the data, procedures, assumptions, and conclusions in .the
draft EAs.

Response

Technical review groups were used to review the EAs at several levels.
Such groups were used by the DOE Project Offices that prepared the EAs, by the
Office of Civilian Radioactive Waste Management and its contractors, and. by
the 0Office of Environmental Compliance of the DOE's Assistant Secretary for
Environment, Safety and Health.

Isgsue

Some commenters objected that, although a significant percentage of the
residents in the area of Swisher and Deaf Smith Counties, Texas, are
Spanish—-speaking, the reports were released only in English.

Response

To translate documents as long and complex as the EAs would require an
expenditure of time and resources that could not be justified. However, the
DOE is preparing a variety of public~information materials in Spanish in .
response to requests to provide information to the Spanish-speaking residents
of Texas. The DOE expects that, by being prepared especially for the general
Spanish-speaking public, these materials will prove to be a more practical.
means of access to information about the program than the EAs.

Issue

Some parties suggested that the DOE publish an abbreviated version of fhé
EAS. : . . . = ..
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Response

Like the final EAs, the draft EAs contained ais executive summary that
briefly descritn~d the site, the process by which it was selected, and its
evaluation agairst the guidelines. These executives summaries were alsgo
distributed sepsrately as overviews. Overviews are¢ also available for the
final EAs.

Issue

Commenters complained that the DOE issues inave¢nrate reports, expecting
the States and thn general public to find the inaccu-acies without paying for
these services. Others said that the EAs are propaganda for the program and
do not present scientific findings.

Response

The DOE tried hard to ensure that the draft EAs were correct, including
several reviews by the DOE, its contractors, and peer review groups. However,
in documents of the size and the scope of the EAs, some errors are bound to
ocecur.

The objective of issuing the draft EAs, which was not required by the
Act, was to increase the participation of the public in the siting process and
to apprise the public of the bases for decisions in the siting process.
Though the DOE is pleased to acknowledgé the many helpful contributions made
by the commenters, in no sense did the DOE view the publication of draft EAs
as a means of obtaining free services from the general public.

Igsue

Some commenters expressed the view that the technical inaccuracies in the
EAs caugsed the public to lose confidence in the entire process.

Response

The draft EAs represent the best available informaticn. In accordance
with the Act, they were prepared before site characterization and hence before
many site-specific data were available. During site characterization and the
concurrent environmental and socioeconomic studies, the DOE will collect the
detailed information required to demonstrate compliance with the guidelines
and with NRC and EPA regulations. Even with thorough and repeated critical
reviews by different parties, some technical inaccuracies are unavoidable in
documents as large and complex as the draft EAs, especially since some of the
analyses were based on information from the literature rather than gtudies
performed at the site. As already mentioned, every effort was made to correct
the inaccuracies in the final EAs.

Issue

LI

Some commenters objected to the use of averages instead of worst-case
scenarios in the EAs.
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Response

The use of ave.ages is appropriate, especially fur this stage in the
site~selection prounss. For nomination and recommendafion of sites for
characterization, the giting guidelines (10 CFR Part %30) require only that
the evidence availible does not support findings that :he sites are
unsuitable. At any stage, worst-case analyses that ai.: not accompanied by
information on the probabilities of those cases are i:uppropriate. The EPA
nas recognized the latter fact in its environmental standards for the disposal
of spent fuel and other wastes. In those standards, specific probabilities of
compliance~~represeitative of leae than worst~case gienariges--are required.

C.2.7.2 Supporting references

A number of comments were directed at the references that support the
analyses and regults presented in the EAs. Among these were comments
objecting that these references were not available t¢ the public or that the
quality of the references was poor.

Issue

Some persons gtated that the public was not able to participate fully in
the evaluation of the EAz because it was not provided with the data base nhat
supports the decigions. : o

.
Y

Response

The reference documents for the draft EAs are available in the public
reading rooms of DOE Headquarters and Project Offices (see Appendix B) and
were malled to each affected State and Indian Tribe for review.

Issue

Commenters said that some of the references that supported the draft EAs
vere either completely unavailable or were not released until half-way through
the 90-day comment period. This delayed release did not allow the States and
interested parties adequate time for review.

Responsge

The DOE made every effort to make references available for public review
by collecting them in DOE public reading rooms. Some of the references were
in draft form at the time the draft EAs were published and were not available
for public review until later in the comment period. These were added to the
collection -as they.became available. All references cited in the final EAs
are available for review at the locations listed in Appendix B.

Issue
Some .commenters contended that the quality of the references was poor;

some analyses relied on personal communications for support, rather than
published documents. . : .
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Response

In the absence of published data, it was occasionally necessary to rely
on documents in preparation or on personal communic>tions from the
investigators pe-forming the analyses for the EA. lersonal communications,
DOE memoranda, sud DOE correpondence were also used tc document she
site-selection -rocess, and communications obtainea in interviews with
representatives of local governments were used as s£.urces of information about
local conditions (e.g., availability of community tecvices) for which no
published data are available. These informal refe.ences could have been cited
parenthetically in the text or presented in footnots . The DOE decided,
however, to treat them as formal references and to muke them available to the
public toget..er with the formal references to published documents. The
locations where these references are available for review are given in
Appendiw B.

Issue

Commenters requested that a list of references for Chapter 7 be included
in the EAs.

Regponse

Since Chapter 7 is based on the information given in Chapter 6 and does
not rely on additional scurces of data, no references are included. Otherwise
it would have been necessary to combine five long lists of references (those
presented in Chapter 6 of the EAs for the nominated sites). The reader
interested in the supporting data for the findings on which Chapter 7 is based
should refer to the section of Chapter 6 that covers the particular guideline
of interest.

Issue

A commenter requested that the final EAs list the locations where copies
of the references cited in the EAs can be examined.

Response

At the public briefings held in each affected state, the DOE distributed
booklets listing the locations where copies of draft-EA references were
available. In response to the above request, a list of all locations where
copies of references can be examined is given in Appendix B of the final EAs.

Issue
Some commenters pointed out that additional reference material was’

submitted for DOE review and requested that specific reports and 1ists be used
in the final EAs.

Response
The DOE recognizes and appreciates the efforts expended in sending

materials for review. The documents were directed to the appropriate EA
authors to be considered in revising the. EAs.
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During the Ucah hearings, several persons read pages from the log book
for visitors to te Canyonlands National Park. The comments of the tourists
were entered into the official EA comments and were ccmsidered in reanalyzing
for the final EA the potential effects of a repositor on tourism.

References trat were not within the scope of the (ivilian Radioactive

Waste Management 'rogram were forwarded to the appro: “iate persons in other
DOE programs.

C.2.7.3 Content of the environmental assessments

Issue

Among the comments was the objection that the draft EAs did not list the
rankings of all nine sites studied.

Response

As discussed in Chapter 1 of the environmental assessments, the siting
guidelines specify the following steps for ranking the potentially acceptable
sites:

1. Evaluate the potentially acceptable sites in terms of the
disqualifying conditions specified in the guidelines.

2. Group all potentially acceptable sites according to their
geohydrologic settings.

3. For those geohydrologic settings that contain more thsn one
potentially acceptable site, select the preferred site on the basis
of a comparative evaluation of all potentially acceptable sites in
that setting.

4, Evaluate each preferred site within a geohydrologic setting and
decide whether such site is suitable for the development of a
repository under the qualifying condition of each applicable
guideline.

5. Evaluate each preferred site within a geohydrologic setting and
decide whether such site is suitable for site characterization under
the qualifying condition of each applicable guideline.

6. Perform a reasonable comparative evaluation under each guideline of
the sites proposed for nomination.

Because one site is selected in cach geohydrologic setting that contains

more than one site, it is not consistent with the siting guidelines to rank
all nine potentially acceptable sites.
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Issue

Some perso.s felt that the EAs did not adequataly consider the. religious.
attitudes of Inlians about land.

Response

The DOF recognizes the need to identify and r.spect Indian values and is
in the process of developing a programmatic memor ir Jum of agreement with the
Advisory Council on Historic Preservation. The a.rzement will ensure the
consideration of Indian religicus freedom under th.¢ American Indian Religious
Freedom Act. In revising the EAs, Indian cultural walues have been
considered. The EA for the Hanford site notes that the Yakima Indian Nation
has extensive historical and spiritual ties to the land on which the site is
located.

Issue

Several commenters said that the draft EAs did not consider the impacts ..
of site characterization on Indian Tribes, ceded lands, and treaty rights to
off-reservation fiahing.

P
-t
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Regponse

As explained in Chapter 4 of the EA for the Hanford site, the DQE
believes that Indian Tribes will not be significantly affeqted by site
characterization.

Issue

Commenters stated that discussion of the siting process for the first
repository was deficient in the draft EA. Because aiting decisions were made
before the Act was passed and before the publication of the guidelines, the
DOE should discuss the basis for these decisions in the draft EA.

Response

The siting decisions made before the publication of the guidelines were
based on criteria similar to the guidelines. The bases for these decisions
are discussed in detail in the documents cited in Chapter 1 of the EAs. A
more detailed discussion of the process in Chapter 1 is therefore unnecessary.

Issue

Specific suggestions for improving the EAs included the addition of a
glossary and a key-word index. : o

Response

A glossary was fncluded in the draft EAs, as it is in.the final: EAs..
However, because of the limited time available to prepare and revise these
documents, it was not possible to add a key-word index.

:
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Issue

A number of rcommenters suggested specific revisions to Chapter 1 of the
draft EAs. Some of those suggestions were editorial; some were specific
suggestions applicuble to only one site. The suggestid general changes can be.
summarized as follows:

1. Chapter ) should describe how the DOE would . uybgtitute sites for
those eliminated by characterization.

2. Chapter 1 “hould point out that the Act requi es the DOE to issue the.
site-characterization plans for review by the 3tates and the public
as we.l as the NRC,

3. Chapter 1 should be revised to indicate that site characterization
begins only after the completion and review of site~characterization
plans and public hearings.

4. Chapter 1 ghould mention the right of an affected Indian Tribe to
issue a notice of disapproval.

Responge

In response to the first three comments, Chapter 1 waa reViaed as
appropriate. ‘ :

In regard to comment 4, the Act allows an affected Indian Tribe to issue
a notice of disapproval if a proposed site is located on its reservation
(Section 118(a)). However, none of the potentially acceptable sites is
located on any Indian reservation, and although the DOE welcomes their
participation in the repository program as affected Indian Tribes, the Indian
Tribes do not have the statutory authority to issue a notice of disapproval.

lssue

One commenter said that, the EAs ghould include a detailed explanation of.
how the entire process is funded. . . :

Response

The DOE's program for the management of civilian radioactive waste is
funded from the Nuclear Waste Fund, which was established by Congress and
consists of monies paid into the fund by the utilities that generate the
radioactive waste. A more detailed explanation of the fundlng is. . given in the
Mission Plan (DOE, 1985a). : .

Issue
One commenter felt that the EAs should include more -information in
Chapter 5 about the financial effects of site characterization and repository

development on local communities and the grant programs:applicahle to.
individual sites.
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Response

The socio¢-onomic impacts expected during site characterization are
discussed in Section 4.2 of the EAs, which also ex;lains what financial
assistance would be available to the affected comwunity.

The impac.s expected during repository devel:.-ment are examined in
Section 5.4.5 of the EAsj this section includes a ..iscussion of the financial
assistance that will be available. Information ¢n financial assistance can
also be found in the DOE's Mission Plan (DOE, 19%5#, Vol. I, Part I, Chapter
4), (See also S»ctions C.2.1.2 and C.2.1.5.1 for « ymments and responses on
the mitigation of fiscal and socioeconomic impacts.,

Issue

Some commenters said that more-detailed schedules are needed in the final
EA. " :

Response

The EAs do not contain detailed schedules because the latter are given in
the Mission Plan (DOE, 1985a) and the draft Project Decision Schedule (DOE,
1985b). The schedules of activities for site characterization will be
presented in greater detail in the site-characterization plans. Plans and
schedules for the environmental, socioeconomic, and transportation studies to
be conducted concurrently with site characterization are also being prepared.

Issue

A commenter felt that the discussion of qualifying conditions in the EAs
is given more prominence than the discusaion of the disqualifying conditions.

Responge

Disqualifying conditions describe conditions that are considered so
adverse as to constitute sufficient evidence to conclude without further
consideration that a site is disqualified; they were formulated to provide
early evidence of the suitability of a site and hence require fewer data and
less-complex analyses than do the qualifying conditions. They are discussed
in both Chapter 2 and Chapter 6 of the EAs.

Issue

Some commenters asked that more information be’ included in the EAs about
the program for public education and participation.

Response
The program for public information and participation is explained in

detail in the DOE's Mission Plan (DOE, 1985a, Vol. I, Part I, Chapter 4).
(See also Section C.2.1 for comments and responseés on this topic.)
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Issue

Commenters »zquested that the discussion of the guidelines in the EAs be
clarified,

Response

The format, structure, purpose, and applicatior ¢f the guidelines in the
EAs are discussed in Section 6.1. Additional info:w tion can be obtained from
the "Supplementary Information" on the guidelines twnselves (DOE, 1984c) or
from the DOE's res)onses to comments on the proposer ~uidelines (DOE, 1983).

Issue

Commenters suggested that an appendix listing all EA authors and their
qualifications should be added to the EAs.

Response

A list of contributors is not included in the EAs because a fair and
comprehensive list would consist of hundreds of names. To prepare such a list
of persons who contributed to the EAs would be a task requiring a great deal
of time. The commenter can be assured, however, that the contributors to the
EAs are qualified and experienced professionals, and many of them have earned
distinction in their scientific discipline.

C.2.7.4 Inconsistencies in the environmental assessments

Inconaistencies in the EAs were the subject of many comments, which noted
inconsistencies in the assumptions about the age of the spent fuel, the waste
package, the exploratory shafte and the shafts for the reposgitory, the
descriptions of surface facilities, assumptions used in radiological
asseasments, the models and assumptions used in analyses of socipeconomic
impacts, analyses of workexr health and safety, and several other topics.

Issue

A number of commenters pointed out inconsistencies between the executive
summaries and the corresponding chapters in the draft EAs.

Response

There were indeed some inconsistencies, resulting mainly from a failure
to update the executive summaries after the lagt revision (one of several) of
the draft EAs. In revising the final EAs, the executive summaries were
corrected to reflect the corresponding chapters.

Issue

Some commenters pointed out that the draft EAg& were inconsgistent in their
presentation of air-quality impacts. For example, the EA for the Deaf Smith
site considers vehicle emissions and fugitive dust in evaluating the impacts
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of repository opuration, whereas the EA for Davis Czanyon does not do so. The
draft EAs were a:so said to be inconsistent in their treatment of regulations
for the Preventicn of Significant Deterioration (PSD)Y.

Response

The air—~qus.ity evaluations for each site have een revised as a result
of comments frow the States, the public, and other ~“:deral agencies; the
results are presented in a format that is as consist nt as possible. Some
differences remain, however, because the evaluatic s ioust use available data,
which can vary ameng the different sites, and becaws: the air-quality
regulations are inplemented by diffcrent agencies for each site. The revised
impact analy.es have reconsidered air-quality models. inputs (e.g., vehicle
emissions, fugitive dust), operating assumptions, ard PSD applicability
according to guidance from the appropriate regulatory agencies.

Issue

Many commenters said that the EAs need to provide a fuller and more
realistic discussion of sociveconomic impacts and to expand the discussion of
mitigation measures. They also need to address the positive socioeconomic
impacts of a repository. ‘

Response

Chapter 5 of the EAs addresses general provisions for financial and
technical assistance to mitigate adverse socioeconomic impacts. Site-specific
mitigation measures will be developed after the DOE has performed a detailed
impact analysis and the affected State or Indian Tribe has submitted an impact
report for the site recommended for repository development. (See also
Sections C.2.1.2,4 and C.2.1.5 for comments and responses on this topic.)

The EAs also address some of the positive socioeconomic impacts of a
repository, such as the potential for new local jobs, total project and local
purchases, and likely sources of additional tax revenues. The final EA for
the Hanford site also discusses the potential for greater use of the area's: :
available humen and physical resources.

Issue

Some commenters criticized the EAs for using different approaches and
bases for the socioeconomics analyses--in particular, different labor-force
estimates, different multipliers for the indirect employment expected to
result from the repository, and different assumptions about the in-migration
of repository workers. One comment objected that no adequate explanation was
given in the EAs for the differences in the employment and in-migration
estimates and stated that the population increase estimated in the EA for the
Yucca Mountain site appears to be due to an "overly conservative analysis.”

Response
It is true that the EA analyses for the different hoet rocks used

different labor-force estimates, employment multipliers, and assumptions about .
in-migration. However, some of the differences to which the commenters object -
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are unavoidable because of differences in the design of the repository, the
availability of d~ta, and local conditions, which vary significantly among
sites. Furthermo::, the socioeconomic analyses were performed by several
different groups ¢f analysts, who used assumptions ard multipliers they deemed
most suitable for the socioeconomic conditions of the rite and the available
data.

The populsation increase estimated for the Yucca imuntain site did indeed
differ greatly from that for the other gites, but a wignificant part of this
difference was attributable to the larger work force raquired for a repository
at Yucca Mountain. The work force estimated in the dr..ft EA for Yucca
Mountain was as much as three times the work force estimated for the other
sites. In the final EA for Yucca Mountain, the work-force estimate is lower,
and so is the population increase projected for southsrn Nevada. The
employment multiplier, while higher than that for the other sites, is the most
reasonable multiplier for southern Nevada and is based on published analyses
of historical data on employment in southern Nevada. The assumption that all
of the repository workers would in-migrate was recognized and identified as
being conservative in Chapter 5 of the draft EA for Yucca Mountain. It was
chosen because detailed information about labor skills was not available and
because it allowed the DOE to estimate the worst-case impacts on community
services.

For the Hanford site, the socioeconomic analysis presented two
scenarios. A maximum population estimate was based on an assumption of 100
percent in-migration, and a more likely estimate assumed that 75 percent of
the miners and 25 percent of all other workers would in-migrate, The
employment multiplier used was only slightly lower than that for Yucca
Mountain. Again, the 100 percent maximum estimate wag used to present a
conservative analysis that would demonstrate that even worst~case impacts

would be insignificant in this area, which has an excess of housing and public
services.

For the salt sites, the lack of local socioeconomic data for a project as
large as a repository led to an approach based on data for the study area and
the use of multipliers from the literature (enmergy developments in the western
States and projects of the Tennessee Valley Authority). This approach
produced a high and a low range of estimates for in-migration and the
asgociated impacts. The case of high in-migration was selected as a
realistic, though conservative, case and was used for the impact analysis.
Unlike the Hanford and Yucca Mountain sites, an assumption of 100 percent
in-migration for the salt sites would have been inappreopriate comsidering the
socioeconomic conditions of the study area. It would have produced.
unrealistic overestimates of population increases in the smaller communities
near the sites.

Issue
One commenter noted that the draft EAs are inconsistent in their

treatment of worker health and safety. In particular, the following
inconsistencies were pointed out:
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1. The EAs for Yucca Mountain and Hanford present estimates of expected
worker injuries and ‘fatalities during sits characterization, while
the EA. for Davis Canyon, Deaf Smith, and Richton present estimates
of onlv injury and fatality rates.

2. The Yucca Mountain analysis uses 1982 stat- s:ics provided by the
Nation:l Safety Council. The Hanford ana. .eis is based on a 1980 DOE
report, while the Davis Canyon, Deaf Smit!., and Richton analyses used
1976-1979 statistics from the Mine Safet; ..nd Health Administration
(MSHA).

3. The EA for the Hanford site discusses occupational safety and health
in Chapter 5, including specific numbers of expected injuries and
fatalities during mining and construction. The EAs for Davis Canyon,
Deaf Smith, and Richton give only rates. The EA for Yucca Mountain
has no such analyses in Chapter 5.

4, The EAs for Hanford and Yucca Mountain discuss occupational safety in
Section 6.3.3.2. The other three EAs do not.

5. The EAs for Hanford, Davis Canyon, Deaf Smith, and Richton discuss
the applicability of various Federal and State occupational safety
and health regulations. The EA for Yucca Mountain does not.

Response

The draft EAs for Hanford, Yucca Mountain, and the salt sites used
different sources for their safety analyses. Hanford cites DOE Order 5480.1A,
Yucca Mountain cites the National Safety Council (NSC), while the salt-site
analyses are based on injury experience reports from the MSEA. Nonetheless,
the estimates of fatalities, accident rates, etc., are not inconsistent.

There is a direct correlation between the various sources.

From 1930 through 1977, MSHA statistical measures for injuries in mining
used a basis that was somewhat different from that for the other industries.
However, beginning with calendar year 1978, the MSHA adopted measures for
injury experiunce that compare closely with the measures used in the Office of
Occupational Safety and Health Statistics, the Bureau of Labor Statistics, and
the U.S. Department of Labor. Therefore, beginning with 1978 data, the mining
industry can be compared on a standard basis with other U.S. industries.

The MSHA requires all mine owners to report all accidents to the district
office on a prescribed form. Because of the modification in reporting and
processing procedures that became effective January 1, 1978, injury rates as
currently computed are not precisely comparable to those of the previous
years., Fatality rates, however, in which the "incidence rate"” (the term used
after 1977) is one-fifth of the "frequency rate'" (the term used before 1978)
for otherwise gimilar grouping, remain comparable.

The statistical data in the MSHA reports cover the work experience of all
personnel engaged in exploration, development, production, maintenance,
repair, and construction work, including supervisory and technical personnel,
and onsite office workers. These activities cover the entire spectrum of the
exploratory-shaft activities and, as such, are a better tool for statistical
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projections of probable exploratory-shaft injuries. As compared with the
reported accidents in the MSHA report, the National Safety Council uses
sampling technices for projections of probable injury experience.

The NSC sta*istics show that in 1982 there wer: 600 fatalities for 1.1
million workers {n the mineral-extraction industry {’a:luding quarries). This
figure reduces t« 0.05 per 200,000 man-hours and co, nares with 0.06, 0.04, and
0.3 in MSHA's reports for the years 1976, 1977, and 978, respectively.
Similarly, the NSC statistics show 3.1 nonfatal in’‘u ies with days lost, which
compares with 3.87, 3.78, and 5.48 such injuries r¢ jcrted by the MSHA for the
3 years. The NSC projected 4.7 total injuries per 2 ",000 man~hours for 1982,
which compares witx 5.96, 5.73, and 8.81 total injuri:.s for the 1976-1978
period.

The final EA for Yucca Mountain includes a discussion in Chapter 5 of
occupational health and safety.

Issue

Some commenters stated that the analyses for all sites should be based on
the assumption of 10-year-old spent fuel because this assumption is likely to
be conservative and will provide a common basis for comparison.

Response

All analyses in Sections 6.4.1 and 6.4.2 of the final EAs are based on
the emplacement of spent fuel that is 10 years old.

Isgue

One commenter recommended that the assessments of preclogure radiological
safety under normal conditions should be based on similar assumptions about
failed fuel rods.

Response

The analyses presented in the final EAs are based on the conservative
assumption that 0.5 percent of the fuel rods arriving at the site have failed.

Igsue

Several parties commented that, in estimating waste-package failure, all
EAs should assume that failure occurs when some portion of the container wall
corrodes, not necessarily the entire thickness.

Response

The approach suggested by the commenters is used in the Hanford EA and in
the EAs for all of the salt sites. The approach of the Yucca Mountain EA was
to use a simple estimate that is based on expected conditions, taking into
account that few data have yet been obtained for repository conditions at
Yucca Mountain. Thus, although the estimates indicate a lifetime of 30,000
years, the value actually used is 3,000 years to provide a very conservative
lower bound for container lifetime.
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Issue

Some comment i:rs complained that comparisons amcug the sites are difficult
because the EA anulyses are based on different container designs.

Response

The design uf the container depends on the chai-cteristics of the site.
For example, one of the criteria for design is usuai.y the peak rock
temperature, which depends on both the thermal proj:1ties of the rock and the
amount of heat generated by the waste in the containev, Therefore, container
sizes and designs ure different tor different rock ty.es, and the assumption
of a common canister size or design in the EAs would not facilitate valid
comparisons among the sites. For this reason, the EAs were not changed to
reflect a common canister size or design,

Issue

One commenter stated that variations in containcr-~design criteria need to
be explained or justified in the EAs. :

Response

Each of the repository projects is developing waste-package designs to
meet the NRC's requirement for a container lifetime of 300 to 1,000 years and
a radionuclide-release rate of less than 10~*® per year. ,

Issue

Several commenters asserted that the analysis and findings in the draft
EAs did not reflect sufficient conservatism, considering the lack.of -
site-gpecific data on which to base site nomination and recommendation
decisions.

Response

Where no site-specific data were available, the EAs used extrapolations
of regional data or conservative assumptions, in accordance with the DOE
siting guidelines. A conservative approach was taken in evaluating the site
characteristics that are important to the performance of the repository.

Issue

One commenter noted that the draft EAs differ in the ﬁﬁmber and the size
of shafts drilled for site characterization and repository operations and said
that the DOE should explain the technical basis for thege variations.

Responge

The draft EAs for the Yucca Mountain and the salt sites presented
analyses based on. the sinking of only one exploratory shaft. At the time the
draft EAs were published, the DOE had already decided to sink two shafts at
each site, but there was no time to revise the analyses in the draft EAs. The-

t

C.2~78.
AN o Moo . 2T 0O



construction of & second shaft would not significantly increase the impacts of
site characterizstion. The final EAs have been revised to account for two
shafts at all sit«s,

The number of shatts required for the repositorv depends on the host
rock; thus the nwibers of shafts is different for a 1rapository in basalt,
salt, or tuff.

Issue

One commenter stated that the surface-facility dcscriptions for all of
the EAs should be the same, or the variations should be explained.

Response

The surface facilities of a repository depend partly on site-specific
conditions, such as the terrain, and partly on the host rock; the host rock
determines the number and size of shafts, the layout uf the underground
repogitory, the ventilation requirements, and similar factors that affect the
design and layout of some surface facilities. Thus the surface facilities
vary for repositories in basalt, salt, and tuff,

C.2.8 MISCELLANEOUS

Many of the comments in the draft EAs covered various topics, many of
which were not concerned with the nomination of sites or even repository
siting in general. These comments have been divided into three categories:
production of radioactive waste, alternatives to geologic disposal and
general technical issues.

C.2.8.1 Production of radioactive waste

Several commenters maintained that the production of nuclear energy
should never have been begun without establishing a method for
radioactive-waste disposal. Many commenters recommended that the production
of nuclear energy and thereby the production of radiocactive waste be stopped
until a solution is found for the permanent disposal of radicactive waste.

Issue

Commenters expressed the opinion that the production of nuclear energy
should not have been begun before the development of a method for the
permanent disposal of the radloactive waste.

Response

The search for suitable methods of permanent disposal began esarly in the
development of nuclear energy. By 1957, for example, the National Academy of
Sciences had already recommended geologic disposal in salt formations.
Furthermore, in the early days of nuclear-energy development, it wae generally
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assumed that sprat fuel would be reprocessed after being discharged from the
reactor. The spent-fuel rods were stored in water pools at the sites of the
reactors pendin; the start of reprocessing, and unitil the U.S. moratorium on
reprocessing was declared in 1976 (see Section C.2.5,3), there was little
incentive to de.=lop disposal methods for spent fuei.

Issue

Commenters requested a moratorium on the production of commercial
radiocactive wastes.

Response

The production of electricity by nuclear energy is important to the
national economy. In 1984, nuclear energy provided about 14 percent of the
U.S. domestic electricity (DOE, 1985i). Nuclear energy is able to provide
economical electric power, independent of foreign energy sources, while
allowing the consgervation of fossil-fuel reserves for other critical
applications; it can help meet the future energy necds of this country. A
moratorium on nuclear-energy production would severely damage U.S. energy and
economic security.

Furthermore, a moratorium on radioactive-~waste production would not
remove the need for a repository. A large inventory of spent fuel has been
accumulating at reactor sites. According to recent estimates, over 12,000
metric tons of spent fuel currently require disposal and over 130,000 metric
tons will require disposal by the year 2020 (DOE, 1984d).

C.2.8.2 Alternatives to geologic disposal

Many comments suggested methods of disposal other than geologic
repositories. Other commenters expressed concern that the DOE has not
adequately considered all feasible options for disposal, such as disposal in
space or beneath the seabed.

Issue

Some commenters wanted to know whether the DOE has considered space as a
safe and feasible method for radioactive~waste disposal.

Response

Before deciding on geologic repositories, the DOE evaluated many
alternative waste-disposal concepts, including space disposal (DOE, 1980).
The DOE, in conjunction with the National Aeronautics and Space Administration
(NASA) and others, studied the space-disposal concept, but did not favorably
consider launching radioactive wastes into the sun because of excessive fuel
requirements. Disposal on the moon was also rejected as an alternative
because it might interfere with future lunar exploration. NASA's favored
concept was to place high-level waste into a solar orbit about halfway between
the Earth and Venus. This concept would use space shuttles to place the
packaged waste into the appropriate solar orbit.
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While the volume and weight of high-level radioactive wuste are
relatively small when handled on Earth, the cost wculd be enormous to launch
all of the wastes into space. A fundamental requirmment for gpace disposal is
to separate the wvaste into short-lived and long~livc: portions. The
short-lived wast. that would decay to innocuous leve.s in hundreds of years
would be managed on Earth., Only the long-lived wasi., which must be isolated
for thousands of years, would be disposed of extrat. restrially. Therefore,
disposal in space would only reduce, not eliminate, .he need for terrestrial
waste management .

The results of these studies led the NASA and il : DOE to conclude that
further study of space disposal 1s not warranted at tuis time. The reason for
this conclusion was the expected additional cost of space disposal without
achieving a significant reduction in long-term risk iu comparison with the
risk of disposal in a geologic repository. The concecpt of space disposal will
be reconsidered if, at some future time, the DOE's program for waste-disposal
technology or space-technology developments by NASA warrant the need for
further study.

Issue

The DOE should consider disposal in relatively thick, stable beds of
sediments located in deep, quiet, and remote regions of oceans or disposal in
volcanic trenches throughout the world.

Response

The DOE is sponsoring a subseabed-disposal project as part of a
multinational effort through Fiscal Year 1986. The disposal of high-level
waste in the oceans has never been practiced by the U.S. Government and was
prohibited by the Marine Protection, Research, and Sanctuaries Act of 1972 and
under the London Convention on the Prevention of Marine Pollution by Dumping
Wastes and Other Matter. The uncertainties and issues to be resolved
regarding subseabed . disposal are significant, and efforts to resolve them are
under way.

Issue

A number of comments requested the DOE to start over with a safe answer
to the problem of radioactive-waste disposal. It was noted that the concept
of geologic repositories was developed in the 1950s. Many comments suggested
that the DOE ghould accept new technology as it becomes available, and some
commenters said that research and development on altermative methods of
disposal should continue.

Response

A number of methods for the disposal of high-level radioactive waste have
been examined by the Federal Government during the past 10 years, including
subseabed, deep-hole, ice-sheet, and outerspace disposal. Of these
alternative technologies, only subseabed disposal is currently funded by the
DOE. The remaining alternative concepts were found to have no cbvious
advantages over geologic disposal. The primary consideration in evaluating
these alternative technologies was public health and safety. The state of
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technology, the votential environmental impacts, and suitability for
spent-fuel dispcsal have been studied for each of these methods and are
discussed in thc final environmental impact statement for the management of
commercially genvrated radioactive waste (DOE, 19801.

C.2.8.3 General technical issues

A number of comments addressed technical issgu ¢ that are not site
specific. There were a large number of such issues, and they covered a broad
range of subjects, including the accuracy and consgervatism of the analyses
used in the "As, conditions at the repository site after closure, etc.

Issue

Some persons asked whether a large number of smgll disposal facilitiea
would be safer.

Response

No clear reduction in risk would result from using a large number of
smaller repositories. No net advantages would be realized in terms of
monitoring the performance of the repositories. While there may be some
reductions in costs of transportation, these would be greatly outweighed by
the extra cost of finding and qualifying a larger number of repository sites
and developing many repositories.

Issue

Several commenters felt that a burden is placed on future generations foz;
the disposal of the wastes. . o ¥

Response

Geologic disposal was chosen for high~level waste and spent fuel because
it minimizes the potential burden on future generations. Once the repository
is closed, there is no need for maintenance. The use of geologic formations
as barriers to radionuclide migration helps tn ensure that there will be no
significant health burdens to future generations even if the waste containers
are eventually breached.

Issue

Some commenters said that the DOE needs to consider how it will prevent
human intrusion over the long term.

Response

The DOE feels that human intrusion can be prevented through prudent
giting in locations that have few, if any, natural resources and. through
institutional management. Several years ago, the DOE convened a ,
human~interference task force to determine whether reasonable means exist (or
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could be developed) to reduce the likelihood of unintentional human intrusion
into a repository. The task force concluded that a significant reduction in
the likelihood of human intrusion could be achieved, for perhaps thousands of
years into the futuve, if appropriate steps are taken t.) communicate the
existence of the repository to future generatioms. .

Issue

One person asked whether the conclusions in the E4~ on compliance with
the guidelines are supportable. :

Response

At the steps of site nomination and recommendation, the requirement for
disqualifying conditions is evidence that does not supgort a finding that the
site is disqualified. Likewise, the qualifying conditions are deemed to be
present if the evidence does not support a finding that the site is not likely
to meet the qualifying condition. The DOE believes thuat the available data
and analyses for each site indicated that no site has a disqualifying
condition and that all sites are likely to meet all the qualifying conditions.

Issue

One commenter asked whether the DOE can guarantee that no new mutations
will occur from the waste~emplacement practices.

Response

Absolute guarantees are hardly ever possible, but the DOE believes that
new mutations are extremely unlikely because there is very little likelihood
that radioactive materials from the repository will reach the human
environment.

Issue

One person asked whether the hydrogeologic conditions will be known well
enough to make predictions over 10,000 years or more.

Response

At the time of application for a license for the repository, which comes
after thorough site characterization, the hydrogeologic enviroument at the
site will be well known. Not only will nominal values be determined for the
parameters needed to predict the migration of radionuclides from the
repository but also the uncertainties in those values due ‘to measurement
uncertaintiegs and nonhomogeneous rock properties will have been determined.

Issue

One party asked whether the DOE plans to close the site w1thout
subsequent monitorlng or retrieval.
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Response

The DOE cu:rently plans to be able to begin retrieval for up to 50 years
after the start of waste emplacement and to monitor the site for some period,
not determined «* present.

Issue

One commenter noted that canisters need to s"a' intact for 300 years but
monitoring will be for 50 years.

Response

The monitoring referred to by the commenter apparently is the 50-~year
period of waste retrievability and plans to monitor selected individual waste
containers until the repository is closed; the objective of monitoring
individual containers is to confirm their performance. Monitoring the
containers after repository closure would be very difficult and could
compromise the performance of the repository as a whole.

Issue

Some persons asked about the measures that will be used to protect the
integrity of the controlled area for long periods after closure.

Response

At present, placing some form of physical markers around the site is the
most likely method for notifying future societies of the presence of a
repository. In addition, records will be kept.

Issue

Hanford will be accepting 60 percent of the Nation's defense waste.

Response

Whatever site is chosen for the first repository, it will receive up to
10,000 metric tons uranium equivalent of defense high-level waste.

Issue

One commenter said that phased repository construction will circumvent .
the NRC's requirement to review and approve complete gite construction before -
accepting any waste for disposal.

Response

The Act (Section 114(d)) states that '"the Commission shall consider an
application for construction authorization for all or part of a
repository....” Therefore the Act does not prohibit authorization for phased
construction. The DOE has discussed this concept with the Nuclear Regulatory
Commission and hae rcceived no objections to the concept. The sequence of
license applications is described in the Mission Plan (DOE, 1985a).
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C.3 SITING PROCESS AND DECISIONS

This sectiom addresses comments on the siting p.ocess and decisions. It
covers issues related to site screening and the sitiuz guidelines (Section
C.3.1), the evalration of sites against the disquali'v{ng conditions of the
guidelines (Section C.3.2), the grouping of sites ir:ov geohydrologic settings
and the selection of the preferred site for each seL\ing (Section C.3.3), and
the nomination and recommendation of sites for charcterization (Section
C.3.4). The section on nomination and recommendatiin is concerned with
general issues related to the DOL's approach in selec .ing the sites proposed
for nomination and recommendation in the draft EAs ana with issues related to
the comparative avaluation and ranking of sites. It deces not include issues
related to the evaluations of individual sites; these issues are addressed in
Sections C.5 though C.8. With a few exceptions, Section C.3 addresses
comments on Chapters 1, 2, and 7 of the draft EAs.

C.3.1 SITING GUIDELINES AND SITE SCREENING

Addressed in this section are comments on the DOE's siting guidelines,
published as 10 CFR Part 960 on December 6, 1984 (DOE, 1984), and comments on
site-screening issues, The latter are divided into two parts: - general
site-screening issues (Section C.3.1.2) and issues specific to a particular
host rock or site (Section C.3.1.3).

C.3.1.1 The siting guidelines

Most of the comments on the DOE's siting guidelines (10 CFR Part 960)
addressed general issues like the development of the guidelines, the timing of
their publication, and their adequacy. These are summarized and answered in
Sections C.3.1.1.1, C.3.1.1.2, and C.3.1.1.3, respectively. Comments on
specific guidelines are covered in Section C.3.1l.1.4.

C.3.1.1.1 Development of the guidelines

The development of the guidelines drew comments and guestions from
several parties who were concerned about the derivation of the guidelines, the
level of State involvement, and the content of the guidelines.

Issue

Several parties questioned the origin and the derivation of the
guidelines.

Response

After the Act was passed, the DOE assembled a task force of program
experts to prepare proposed guidelines, The task force began by considering
the criteria used earlier in the National Waste Terminal Storage (NWTS)
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Program, including program objectives, system-performance criteria, and
site-performance criteria (DOE, 1981, 1982); other snets of criteria defined
for geologic rerusitories by the National Academy of Sciences (NAS-NRS, 1978),
the International Atomic Energy Agency (IAEA, 1977). and earlier programs in
the United States (Brunton and McClain, 1977; DOE, ,.80); advance information
made available by the NRC (1980); and the requiremer s of the Act.

In the development the proposed guidelines, griic care was taken to make
them compatible with the existing applicable regul. t.ons of the Environmental
Protection Agency (EPA), published as 40 CFR Part . 9J (EPA, 1977) and the
Nuclear Regulatory commission (NRC), published as 13 JFR Part 20 (NRC, 1960)
and with the regulations that had been recently propcsed by the NRC and the
EPA concernl.ig the disposal of high~level radiocactive waste and spent nuclear
fuel in geologic repositories. The NRC had by then .early completed the
pertinert technical criteria for geologic repositories, 40 CFR Part 60 (NRC,
1982), and the EPA had issued, for public comment, proposed environmental
standards, 40 CFR Part 191 (EPA, 1982).

Several draft versions of the siting guidelines were released: the
proposed guidelines of February 1983 and the alternative guidelines of May
1983, both of which were issued for review and comment by the States, affected
Indian Tribes, and the public; the revised guidelines of August 1983, which
served as a basis for additional consultation with States, Indian Tribes, and
Federal agencies; and the revised guidelines of November 1983, which were sent
to the NRC for concurrence. The NRC held several meetings on the guidelines
at which the DOE, States, affected Indian Tribes, and Federal agencies
presented comments.

The revisions that resulted from this comment and consultation process
are discussed in the "Supplementary Information”" for the guidelines (DOE,
1984, pp. 47714~47751) and in the comment-response document for the guidelines
(DOE, 1983). After NRC concurrence, the guidelines were published in final
form (December 1984), and many copies were distributed to States, Indian
Tribes, and the public.

Issue

Some commenters asked about the level of State involvement in developing
the guidelines.

Response

As explained in the "Supplementary Information" for the guidelines (DOE,
1984, pp. 47717-47720), the siting guidelines were developed after two formal
public-comment periods and two rounds of consultation with the interested
States, including both separate meetings with individual States and plenary
sessions. The comments submitted by the States on the proposed guidelines of
February 7, 1983, led to a division of the guidelines into postclosure and
preclosure guidelines and to the addition of the implementation guidelines.
Many other changes were made to the guidelines in response to comments from
the States. In addition, the States and Indian Tribes had opportunities to
provide comments to the NRC during the concurrence process.
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Issue

One commenter asserted that the DOE intentionally slanted the content of
the siting guidelines to favor the selection of a particular site.

Response

The guldelines were not prepared with the intenr of selecting any
particular site for the first repository. The pur .ose of the guidelines is to
provide an objective framework for ensuring that poutuntial repository sites
meet the standards established for radiocactive-waste d{isposal.

C.3.1.1.2 Time of publication

A number of comments addressed the timing of the publication of the
siting guidelines, both in relationship to the site-screening process and the
publication of the pertinent EPA and NRC regulations.

Issue

Several commenters inquired why the publication of the final giting
guidelines was delayed.

Response

The DOE realized that it was important to get public and State input on
the content of the guidelines, This was a time-consuming process, but the DOE
thought that the additional time required for this review was warranted in
light of the benefits received. ~

Issue

Several commenters questioned how the nine potentially acceptable sites
for the first repository could be identified before the final siting
guidelines were issued and argued that the guidelines should have been issued
before the identification of potentially acceptable sites.

Response

When the Act mandated the preparation of the guidelines, the DOE had
already identified nine sites as potentially acceptable for the first
repository; the screening that led to them had been based on criteria defined
by the National Academy of Sciences (NAS-NRC, 1978), the International Atomic
Energy Agency (IAEA, 1977) and earlier programs in the United States (Brunton
and McClain, 1977; DOE, 1980). The DOE believes that Congress did not intend
this screening to be repeated on the basis of the new guidelines required in
the Act. Section 116(a) of the Act requires that, within 90 days of its
enactment, the DOE identify the States with potentially acceptable sites and,
within 90 days after such identification, notify the States and affected
Indian Tribes of the potentially acceptable sites within their jurisdictions.
Such a notification would be impossible if Congress had intended a repetition
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of the screening against the guidelines, which were to be igsued within the
first 180 days. The screening that led to the nine potentially acceptable
sites did not uveu the guidelines per se, but it was hased on the same
principles. The guidelines have been and will be us:d in the remainder of the
site~selection process for the first repository and 'or ecreening potential
sites for the sr.cond repository.

Issue

Several commenters contended that the guidell s should not have been .
developed before the promulgation 6f the EPA standsr4s and the NRC criteria
for geologi.. disposal because the guidelines are bas-=d on compliance with the
EPA standards and the NRC criteria.

Response

The Act did not allow the DOE to delay the guidelines until the:
publication of the NRC and the EPA regulations. It required the DOE to issue
guidelines within 180 days of the enactment of the Act ({.e., in August. 1983),
whereas the NRC and the EPA were to issue their regulations by January 1,
1984, and January 7, 1984, respectively.

However, the guidelines were based on proposed EPA and NRC regulations.
Their compatibility with the NRC's 10 CFR Part 60, which was published in
final form on June 21, 1983 (NRC, 1983), has been verified by the NRC, which
used absence of conflict with 10 CFR Part 60 as one of the criteria for its
concurrence on the guidelines. Throughout the guideline-development process,
the DOE was able to review the working drafts of the EPA's 40 CFR Part 191 to
ensure absence of conflict. The final EPA rule, published on September 19,
1985 (EPA, 1985), is not in conflict with the guidelines. As explained in the
"Supplementary Information" for the guidelines (DOE, 1984, p., 47721), in the
event of any future conflict between the guidelines and either 10 CFR Part 60
or 40 CFR Part 191, these NRC and EPA regulations will supersede the
guidelines and constitute the operative requirement in any application of the
guidelines. The guidelines also contain provisions for their amendment to
maintain compatibility with the NRC and the EPA regulations.

€.3.1.1.3 Adequacy of the siting guidelines

Many of the comments received on the guidelines addr2ssed the adequacy of
the guidelines. The issues raised ranged from doubts about the ability of the
guidelines to protect public health and safety to suggestions for revising the
guidelines. :
Issue

A number of comments expressed doubt that: the guidelines would protect
public health and safety -and the quaLity of the environment. :
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Response

The siting guidelines are based on compliance with the EPA standards for
the geologic disposal of radioactive waste (40 CFR Ps+t 191) and the NRC
criteria for implementing the EPA standards (10 CFR Furt 60). Protection of
the health and sa‘ety of the public and the quality oi{ the environment is the
basic objective ¢{ both the EPA and the NRC regulatit s.

Issue

Several commer.ters requested that '"proximity' be¢ ‘ncluded as a factor inm
selecting and evaluating potential repogitory sites, aid one commenter
questioned why proximity to dedicated lands is not a disqualifying conditionm.

Response

Proximity is included as a factor in the preclagure guidelines an
population density and distribution, offsite installations and operations, the
environment and transportation. Proximity is also implicit in the third
disqualifying condition on the environment, which is concerned with the
previously designated resource-preservation use of National or State parks,
forest lands, etc.

Issue

Some parties said that, because no sites have been disqualified, the
validity of the guidelines is questionable.

Response

'The nine potentially acceptable sites for the first repository were
identified in a site-screening process that evaluated regions, areas,
locations, and potential sites against various criteria that were based on the
same principles as the siting guidelines. One of the objectives of this
process was to eliminate sites that do not merit the investment necessary for
detailed studies and site characterization., It is therefore not surprising
that none of the sites identified as potentially acceptable have not been
disqualified in evaluations against the guidelines.

Issue

The guidelines were criticized by some parties for failing to speciﬂiv
procedures for verifying findings.

Response

The guidelines are intended to provide the framework for a site-screening
and site-selection process that can lead to the selection of suitable sites.
They do not contain any procedures for the conduct of site screening, methods
of date collection and analysis, etc. Such procedures will be included in
other documents, such as the site-—characterization plans. The plans for site
characterization will be reviewed by the NRC and the affected State, and the
information collected during site characterization will be reported to.the NRC
every 6 months. The final determination of the suitability of any site will
be made by the NRC.
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Issue

Some comuents alleged that, because the guid-lines may be challenged by
litigation, t..2 EA findings are tenuous.

Response

As e¥plained in Section C.3.1.1.1, the sitia; guidelines were developed
through a process of extensive consultation with the States and affected
Indian Tribes #nd review by the public. As requir d by the Act, they received
the concurrence of the NRC. The DOE is therefore confident that litigation
challenger will not bring about any significant changes in the guidelines or
require changes in the EA findings.

Issue

The DOE was advised that the controlled area and the accessible
environment should be defined before site characterization begins.

Response

The DOE siting guidelines define the accessible environment as the
atmosphere, the land surface, surface water, oceans, and the portion of the
lithosphere that is outside the controlled area.

The definition of the controlled area is derived from the NRC's 10 CFR
Part 60 (NRC, 1983); it establishes an area of no more than 10 kilometers
(6 miles) around a repository that is to be identified by markers, records,
and other possible institutional controls intended to exclude incompatible
activities from the area. The EPA's final standard in 40 CFR Part 191 (EPA,
1985) establishes a more restrictive definition of controlled area: it limits
the controlled area to 5 kilometers in any direction from the outer boundary
of the original location of the waste in a repository. Furthermore, the
controlled area is also limited to 100 square kilometers, which is
approximately the area that would be extend for a distance of 3 kilometers
from all sides of an undergound repository in a typical configuration. The
EPA definition thus substantially reduces the area of the lithosphere that
would be contained if the controlled area and thus decreases the distance to
accessible environment. The 5-kilometer distance was chosen to retain
reasonable compatibility with the NRC's requirement that the
pre-waste~emplacement time of ground-water travel to the accessible
environment be at least 1,000 years.

Issue
The adequacy of the guidelines for the ranking of sites was questioned.

Response

As explained in the multiattribute utility analysis of nominated sites,
the DOE developed a revised method for using the guidelines to rate the
technical adequacy of sites, This method has been reviewed by the National
Academy of Scilences and other peer reviewers. ‘
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Issue

Some parties suggested that the guidelines should establish procedures
for determining ihe end point of site characterizaticu.

Response

The end point of site characterization will be :stablished by the
site-characterization plans, which will describe in etail the tests to be
performed, the data that are needed, and what the 's2ta will be used for. Each
plan will be specific to a particular site and will -e based on the data and
analyses neuded to resolve outstanding issues about ‘he sultability of the
site. Because the end of site characterization depends on site-sgpecific
conditions, it cannot be defined by general siting guidelines. As already
mentioned, these plans will be reviewed by the NRC, the affected States and
Indian Tribes, and the public through a formal hearing process. The data
collected durirg site characterization will be reported to the NRC every 6
months in progress reports that will also discuss any needed changes in the
plans for testing. After site characterization is completed, the NRC may
request the DOE to collect more data for the confirmation of the results of
site characterization,

Issue

One commenter suggested that the potential impact on system performance
by discrete hydraulic features (joints, faults, fractures, and dissolution
conduits) be incorporated into the DOE guidelines and the EAs.

Response

The impact on system performance of discrete hydraulic features is not
included in the guidelines because the guidelines must be general enough to
cover all types of host rock. The impacts of such features, if they are
present, will be assessed during site characterization.

¢.3.1.1.4 Comments on particular guidelines
Isgue

The guideline concerning the 10,000-year travel time from the repository
to the accessible environment is not appropriate for radioactive waste that
will be subject to dispersive and diffusive mixing processes.

Response

A 10,000-year travel time to the accessible environment is a favorable
condition in the postclosure guidelines on geohydrology; it was derived from
the NRC's criteria in 10 CFR Part 60. The qualifying condition for
geohydrology says that the present and expected setting of a site shall be
compatible with waste isolation, taking into account the characteristics of,
and the processes operating within, the geologic setting.
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Issue

Ground-water modeling should be apecified in the postclosure guideline on
geohydrology (a.1 the EAs) as a screening tool rath:: than as a predictive
tool. Modeling results should not be substituted f:r "hard data'" where
inadequate datz would make verification impossible.

Response

As already mentioned, the guidelines are not irtended to specify
procedures for data collection, data analysis, or p. ‘formance assessment.
Detailed information on the technical approach wili e presented in the
site-characterization plans.

Issue

Some commenters asked why the technical guideline on preclosure site
ownership and control is assigned to the system guildeline for preclogure
radiological safety instead of ease and cost of construction, operation, and
closure.

Response

The primary puipose of the preclosure guideline on site ownership and
control is to ensure compliance with the NRC's requirement that the DOE obtain
ownership as well as surface and subsurface rights to land and minerals within
the controlled area of the repository (10 CFR 60.121). The objective of this
requirement is to protect the general public from any radioactivity that might
be released in the repository, and hence this guideline is concerned mainly
with preclosure radiological safety. The system guideline on the ease and
cost of repository siting, construction, operation, and closure, on the other
hand, is concerned with the use of reasonably available technology and
assurance that the cost of siting, constructing, operating, and closing a
repository at a particular site is reasonable in comparison with the costs of
other available and comparable siting options.

C.3.1.2 General site-screening issues

Summarized and addressed in this section are comments on several generic
site-screening issues: the site-screening process, the importance of
hogt-rock diversity, the selection of sites on the basis of land use, and the
screening for sites in salt. In addition, thig section includes commients on
particular siting issues, such as proximity to a national park.

C.3.1.2.1 Use of ambiguous criteria and lack of uniformity

The site-screening process was criticized because it allegedly varied -
from site to site and because. host rocks other than basalt, salt, and tuff-“
were not considered. .
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Issue

One party slleged that Chapter 1 of the draft EAs reveals the
site-~screening i vocess to be full of ambiguously def:ned criteria, arbitrary
cutoffs, and site deferrals and sald that the criteria used to eliminate sites
were aimed at rraching an arbitrary number of sites. rather than eliminating
inferior ones. Size was cited as one such arbitrar- factor, particularly the
2,000~-acre minimum that led to the elimination of three salt~dome sites.

Response

The criteria used in screening for potentially acceptable sites were
based on waste-isolation requirements, natural processes and conditions that
could affect isolation, engineering design requirements, and factors
particular to the rock type under consideration (i.e., dome size is pertinent
only to salt domes). The size criterion, for example, was derived from
repository designs and NRC requirements., The three domes were eliminated
because the 2,000-acre criterion was established dur.ing the time the salt
domes were being screened.

Chapter 1 of the EAs only highlights the site-screening. processes. For a
complete description of the processes, the supporting references cited in
Chapter 1 should be consulted.

Issue

The DOE was advised to begin the national screening process for the first
repository again, implementing a uniform process for all sites.

Response

To begin another national screening process for the first repository
would violate the requirements of the Act, which specifies that the
potentially acceptable sites for the first repository be identified at the
time the guidelines are issued--within 180 days of the enactment of the Act.
The requirement for the identification of potentially acceptable sites was
derived from the recognition by Congress that the DOE had been conducting
screening studles for several years. As explained in the ''Supplementary.
Information" for the guidelines (DOE, 1984), the screening processes were
based on principles similar to the guidelines.

Issue

Several commenters questioned why granite, considered by countries like
Sweden as the best rock for a radiocactive-waste repository, or argillaceous
rocks (shale) are not being considered for the first repository.

Response

Because basalt, salt, and tuff are suitable host rocks for waste
isolation, screening in these rocks had identified promising sites, the cost
of characterizing more than three sites for the first repository seemed
unwarranted, and the Act required potentially acceptable sites: to be
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identified within 180 days, the DOE decided to reserve granite for the second
repository. Thus, studies of granite, a crystalline rock, have not progressed
as far as studies of other host rocks. Several years will be required to
identify potentially acceptable sites in crystalliiu~rock formations and to
collect for such sites as much information as is av.ilable for the basalt,
galt, and tuff sites in order for all sites to be (rmsidered on a comparable
basis.

Argillaceous rocks at the Nevada Test Site w-r.: considered for the first
repository in the late 1970s. As explained in Chusver 2 of the EA for the
Yucca Mountain s’te, general studies were made of l. v~permeability shale, and
detailed studies were made of the argillite-rich Elesna Formation, However,
because the argillite rock was judged to be too complex for characterization,
further consideration was suspended.

C.3.1.2.2 Importance of host-rock diversity

The DOE was criticized by some commenters for using the diversity of host
rocks as a requirement in the site-screening process. Conversely, other
commenters wanted to know why screening for the first repository was limited
to basalt, salt, and tuff.

Issue

There were objections to the importance assigned to host-~rock diversity.
The requirement for diversity automatically places the Hanford and the Nevada
sites in the top five and makes it possible for technically superior siteas to
be overlooked in favor of sites in different settings. (See also Section
C.3.3 for comments and responses on geohydrologic settings.)

Response

The need to recommend and characterize sites in different host rocks is
well establislied in the NRC requirements (10 CFR Part 60) to characterize
three sites in two host rocks, at least one of which is not salt; in the
requirement of the Act that, to the extent practicable, the DOE recommend
sites in different host rocks; and in Section 960.3-1-1 of the siting
guidelines. The consideration of alternative host rocks is also implicit in
the requirements of the National Environmental Policy Act (NEPA). The DOE is
nominating a set of sites that meet both the NRC's technical criteria in 10
CFR Part 60 and requirements for a diversity of host rocks. Without
diversity, the discovery of a generic flaw in some particular host rock during
site characterization would lead to unacceptable delays in the siting process.

C.3.1.2.3 Selection of sites on the basis of land use
Many comments addressed the screening of sites on Federal lands. and the

identification of the:Hanford site in Washington and the Yucca Mountain site
in Nevada as potentially acceptable on this basis. .
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Issue

Commenters said that the Hanford and the Nevada sites were selected on
the basis of l'ederal ownership rather than geologi~ superiority, whereas the
Act requires trat geologic conditions be the prima:y criteria.

Response

Geologic conditions are the primary criterise  However, the DOE used two
approaches to screening for geologically suitable sites for the first
repository. One approach begar with the identifica ion of salt as a
potentially suitable host rock and proceeded with a screening process that
narrowed the size of the land unit under consideration from regions to sites.

Thie other approach began with the evaluation of certain Federal lands
that are dedicated to nuclear-energy operations to see which contain
potentially suitable host rocks; it led to screening at Hanford and at the
Nevada Test Site. This approach was endorsed by the Comptroller General of
the United States (General Accounting Office, 1979) and by a resolution by the
House of Representatives (1979). Although land use formed the initial basis
for the screening of Federal lands, the subsequent progression to smaller land
units was based on evaluations of geologic and hydrologic suitability, using
criteria that are similar to the siting guidelines. Since the publication of
the guidelines, the evaluations of these sites have been based on the
guidelines. If the results of site characterization cause a site on Federal
land to be disqualified because of geologic conditions, the site would be
dropped from consideration regardless of land ownership.

Issue

Some commenters asked why the DOE did not investigate government-owned
sites other than Nevada and Hanford and other sites already set aside for
nuclear-energy activities.

Response

Other DNE-owned sites dedicated to nuclear-energy activities were
considered. However, the geologic and hydrologic conditions at the other
sites did not seem as favorable as those of the Hanford Site and the Nevada
Test Site. In addition, preliminary investigations of the Hanford Site and
the Nevada Test Site had been conducted for defense programs, and experienced
staff were available to assist in repository-site investigations. Another
reason for choosing the Hanford and the Nevada sites for site screening is
their large geographic area, which increases opportunities for finding sites
with favorable combinations of geologic and hydrologic characteristics. For
example, the large size of the Nevada Test Site allowed preliminary
investigations in nine different host rocks in saturated and unsaturated
environments before it was shown that the unsaturated enviromment in tuff was
preferred to other geologic environments at Nevada.
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€.3.1.2.4 Screening for sites in salt

There we.'e a number of comments on the screening of sites in salt. Home
of them questioned the suitability of salt, in gencral, whereas others asked
about particu.ar regions or sites. o

Issue

Some commenters said that the EAs should ex; laln why salt is the best
host rock or the relative advantage of salt domes ind bedded salt. They said
that salt seems to be a candidate because it is the most-studied host rock
rather than the bYest host rock, and its suitability has been questioned.

Response

Salt was recommended as a potentially suitable host rock for waste
disposal in 1955 by the National Academy of Sciences~National Research Council
(NAS-NRC 1957), which made this recommendation afte. evaluating many options.,
This recommendation was reaffirmed in a subsequent report (NAS-NRC, 1970) and
endorsed by the American Physical Society (1978).

The characteristics of salt that are favorable for waste isolation are
discussed in Section 1.2,2 of the EAs. The features of salt beds and salt
domes were described in Section 1.3.2.2 of the EAs and in the DQE's Mission
Plan (DOE, 1985, Vol. I, Part I, Chapter 5). The DOE has never claimed that
salt is the "best'" host rock for waste isolation. All of the host rocks
considered for repositories have both advantages and questions to be resolved.

Issue

One commenter wanted to know why the Salina Basin was deferred for
further study even though it is closer to a larger number of reactors than
other salt sites and its selection would alleviate the problem of transporting
waste over long distances.

Responsge

The Salina region includes portions of Michigan, New York, Ohio,
Pennsylvania, West Virginia, and Canada. Regional analyses had indicated that
bedded salt potentially suitable for a geologic repository occurs in Michigan,
northeastern QOhio, and a portion of northwestern New York. Plans for field
investigations in Michigan were halted in 1977 because of the enactment of a
State law (Public Act 113) barring the disposal of high-level radioactive
wastes in the State. Regional studies of the Salina Basin based on the
geologic literature and geologic data from public and private sources were
completed in 1978, These studies identified study areas for field
investigations in New York and Ohio, but no field work was carried out for the
reasons explained below.

The studies of the Salina region were not specific or detailed enough to
judge that any part of the region was suitable or unsuitable for a
repository. They did reveal, however, unfavorable characteristics in several
parts of the basin. Among the most important was the high population density
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and the conceutration of urban areas (more than 50,000 inhabitaants) in Ohilo
and southern l:ichigan. Another was the abundance of natural resources,
especially the oil and gas deposits in Ohio and throughout the Michigan

Basin, When tne State of Ohlo objected to further studies, the DOE was in the
process of exoawining its goals and objectives in the management of radloactive
waste and bad begun investigations of alternative l.ocst rocks (basalt and
tuff). Evaluirtions of salt were restricted to thc Permian Basin of Texas, the
Paradox Basin in Utah, and the salt domes in the Gulf interior region of
Louisiana and Mississippi.

Issue

The DCE needs to discuss why the first two sites selected in the .
salt-screening process--Lyons, Kansas, and the WIPF site~-were rejected .and
are not even mentioned in the description of the siting process.

Response

The site at Lyons, Kansas (an already existing salt mine), was used by
the Atomic Energy Commission (AEC) from 1965 to 1967 for a large~scale
experiment with simulated waste and electrical heaters. The purpose of this
experiment, called Project Salt Vault, was to observe the response of salt
beds to heat. In June 1970, the Lyons site was selected as a potential
location for a geologic repository; the selection, however, was conditional on
the satisfactory resolution of site-specific issues under study. The concept
and the location were conditionally endorsed in November 1970 by the waste
committee of the National Academy of Sciences. A conceptual design for a
repository was completed in 1971. 1In 1972, however, the Lyons site was judged
to be unacceptable for technical reasons: there were previously undiscovered
drill holes nearby, and some water used in nearby solution mines could not be
accounted for. Accordingly, the AEC decided to abandon Lyons as a
demonstration site and to search for sites elsewhere.

In 1974, field investigations for a site for the Waste Isolation Pilot
Plant (WIPP) were begun in the northern part of the Delaware basin in New
Mexico. Selected by the Oak Ridge National Laboratory, the site was on the
Eddy-Lea County line, about 30 miles east of Carlsbad. However, drilling and
geophysical investigations produced unexpected results showing that the
geologic structure appeared to be unpredictable because of proximity to a
major aquifer. The structure could have been delineated by more drilling, but
extensive drilling would have been contrary to the principle of minimizing the
number of holes drilled into the repository. That site was therefore given
up, and a new survey for sites in the New Mexico portion of the Delaware basin
was begun by the U.S. Geological Survey and the DOE's predecessor, the Energy
Research and Development Adminigtration. In 1975, these efforts led to the
identification of a s8ite in the Los Medanos area, about 25 miles east of
Carlsbad. The Waste Isolation Pilot Plant unow being constructed there has
been designated (by Public Law 96-164) a research-and-development facility for
the national defense effort (to demonstrate the disposal of high-level waste)
and for the disposal of defense transuranic waste. This plant is not part of
the DOE's program for the management of commercial radiocactive waste, . -
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C.3.1.2.5 Particular siting issues

A number of comments addressed particular siting issues, such as
proximity to a national park or the potential for contaminating water supplies.

Issue

The DOE was urged not to consider a repository site near a national park.

Response

The DOE reccgnizes its responsibility to protec: the national parks from
irreconcilalle conflicts. According to the siting guideline on environmental
quality, if the "presence of the restricted area or the repository support
facilities would conflict irreconcilably with the previously designated
resource-preservation use of a component of the National Park System,'" the
site would be disqualified.

Issue

Some persons were concerned that a repository would contamiﬁate water
supplies and nearby rivers, thus adversely affecting the water supply of
downriver populations.

Response

Water supplies and nearby rivers are protected by EPA and NRC
regulations, which require complete containment of all radioactive material
for 1,000 years and limit any releases thereafter to extremely low rates that
would pose no hazard to public health or safety. Requirements for
ground-water protection are explicitly included in the EPA's final standards
(EPA, 1985).

Issue

Several comments said  that a repository should not be located near prime
farmland.

Response

The siting guidelines provide a number of opportunities to evaluate the
potential impacts of a repository site on prime agricultural lands. For
example, the preclosure guideline on socioeconomics says that the ''potential
for major disruptions of primary sectors of the economy of the affected area”
is a potentially adverse condition. The DOE is concerned about impacts on
prime agricultural lands and will not select any site that would
irreconcilably damage farm capability.

Issue
Many commenters wanted to know why the DOE is continuing to consider the

Hanford site. They claim that the highly fractured basalt rock has been shown
to be a poor host rock for a repository.
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Response

The Hanford g¢ite and the basalt host rock have many favorsble
characteristics for waste isolation and some questio..able characteristics,
just as the other rock types have. The DOE recognizia that the hydrologic
conditions of the Hanford site are an important issuc:, but the results of
studies conducted since 1976 have not revealed any !..:hnical reasons for
finding the site unacceptable. If Hanford is selectcd for site
characterization, the studies performed will provie2 the information needed
for determining compliance with the siting guidelin:s and hence NRC criteria
and EPA standards.

C.3.1.2.6 Alternative repository locations
Issue

Many commenters suggested alternative repository locations with
particular characteristics (e.g., location away from populated areas, in an
arid degert, or on barren government—owned land) or recommended specific sites.

Response

The characteristics suggested by the commenters are considered favorable
conditions in the siting guidelines. However, the geologic conditions that
are important to waste containment and isolation after repository closure are
the primary considerations. No single site characteristic is sufficient
because each site must meet the qualifying conditions of every guideline.
While other possible repository locations may possess particular
characteristics that are favorable, the DOE is confident that the sites being
considered for the first and the second repository possess the combination of
characteristics needed for compliance with the DOE siting guidelines and with
the regulations promulgated by the EPA and the NRC for the protection of
public health and safety. .

C.3.1.3 Site-specific site screening issues

Comments concerning site—-specific and site-screening issues were divided
into three categories: (1) screening for the Yucca Mountain site,
(2) comparative evaluation of sites, and (3) issues related to the executive
summary.

€.3.1.3.1. Screening for the Yucca Mountain site

The comments on screening were divided into seven issues: (1) the.
screening process, (2) site conditions, (3) data and documentation for the
screening process, (4) the adequacy of data base, (5) requests for clari-
fication, (6) land ownership by the Western Shoshone Tribe, and (7) miscel-
laneous.
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Issue

Nine comm:oters questioned the screening process, particularly the
relationship between the early screening process tlut resulted in Yucca
Mountain being considered and the later decision t¢ choose the unsaturated
zone., The FA was interpreted as saying that nine 1& types were considered
in the early s'te screening instead of the three a&..ually used. The policy
that led to the selection of Yucca Mountain (outsiu.: the Nevada Teat Site) was
also questioned on the grounds that the screening wis restricted to areas
within the boundaries of the Nevada Test 8ite. A.3¢ questioned was the ap-
plicability of the early judgments about the attrac: ive attributes of Yucca
Mountain in light of data obtained later in the screening process. Other
commenters cxpressed concern that the site was chosen more for political and
policy reasons than for ability to isolate the waste, and one of them asked
whether all potential sites in Nevada had been considered as implied.

Response

The comprehensive documentation of the technical bagis for the assump-
tions and data used in the screening study provides adequate support for an
unbiased set of conclusions. As already mentioned, geologic and hydrologic
conditions were the primary reasons for selecting Yucca Mountain within the
area considered by the Nevada Nuclear Waste Storage Investigations (NNWSI)
Project. The earlier investigation of the Nevada Test Site were begun, it is
ture, beacause the site was on Federal lmnads dedicated to nuclear activities,
but even then geclogic criteria were primary. The final EA has been changed
to remove the unintended implication that all sites in Nevada were considered.

The unsaturated zone was selected as a target emplacement environment
after the decision to focus exploration on Yucca Mountain. The formal
screening study considered saturated and unsaturated environments throughout
the screening area, not just at Yucca Mountain, as shown in Figure 2-11b of
the draft EA., The unsaturated Topopah 8pring Unit was one of the most favor-~
ably rated and subsequently, during the host-rock selection process (Section
2.2.5 of the draft EA), became the preferred option at Yucca Mountain.. . To
date, no flaws have been discovered that would make the saturated zone at
Yucca Mountain an unacceptable alternative.

As explained in the EA, nine rock types were considered in the formal
screening study (Sinnock and Fernandez, 1982) that followed the earlier, less
formal exploration activities, which considered only granite, argillite, and
tuff (Sinnock et al., 198&)

Part of Yucca Mountain is indeed outside the boundaries of the Nevada
Test Site; however, this is not incompatible with the siting policy of the
formal screening area shown in Figure 2-8 (map of the area on and adjacent to
the Nevada Test Site within which screening for repository locations was
conducted) of the draft EA was designated by the DOE in July 1981.

The attributes listed in Section 2.2.1 of the draft EA are general
characteristics of the Nevada Test Site region and are not intended to imply -
that all sites in the region possess all. the characteristics. These
characteristics were the initial reasons for believing that potential sites
might exist near the Nevada Test Site.
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Issue

One commenter stated that the draft EA incorrectly implied that in deep
water table was the primary reason for the start of investigationa at Yucca
Mountain.

Response

The identification of Yucca Mountain as a potenti.lly acceptable site is
described in Sectioa 2.2 of the EA. The paragraph r-forred to in the comment
was not meant to imply that the site was selected be:2.:se of ground-water con-
ditions in the Yucca Mountain area.

Issue

One commenter erroneously stated that "bedded tuffs" contain numerous
cooling cracks tiiat "store and transmit" water.

Response -

Bedded tuffs actually tend to be nonfractured because these are rela-
tively nonbrittle. Their fracture frequencies are much lower than those of
welded tuffs; matrix transport is the dominant flow mechanism.

Issue

Several commenters asked that more information, data, or documentation be
supplied on (1) the surfacemapping methods used to indicate areas large enough
for a repository, (2) the endorsement by the National Academy of Sciences
(NAS) of the continued study of tuff, (3) the recommendation by the U.S. Geo~
logical Survey (USG8) of Yucca Mountain as a potential repository, and (4) how
the rating system used in the formal screening process accounted for
three-dimensional differences among the alternative locations. One of these
commenters also asked why drilling outside the Nevada Test Site was begun in
1978 before the NAS endorsement.

Response

The preliminary surface mapping referred to in Section 2.2.3 of the draft
EA was published by the USGS as geological quadrangle maps (Christiansen and
Lipman, 1965; Lipman and McKay, 1965). Standard mapping techniques (field
obgervations augmented by aerial photographs, sample cellection and testing,
and topographic contour interpretation) were used to prepare the maps.

A letter from E. F. Gloyna of the NAS National Research Council to 8.
Meyers of the DOE, dated April 23, 1979 contains the qualified endorsement of
the National Academy of Sciences Committee on Radioactive Waste Management to
continue the investigation of tuff as a potential host rock for a repository
in Nevada, confirming a preliminary oral endorsement given at the close of a
meeting held on September 20, 1978, in Washington, D.C. Reference to this
letter has been added to Section 2,2.& of the final EA.
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The USGS recommendation to focus exploration at Yucca Mountain is con-
tained in a levter from W. S. Twenhofel of the USG5 to R. M. Nelson of the
DOE, dated Apr-1l 24, 1979, This reference has been added to Section 2.2.3 of
the final EA.

Three~Jdimensional variations in physical attr’ hutes were actounted for in
the formal rat .ng system by geographic maps (horiz. \zal variations) and
host~rock properties (vertical variations) (Sinno~k et al., 1984). In com-
bination, these maps and properties provided prel: ainary three-dimensional
information for evaluation.

The exploratory drilling in 1978 was conducted within the boundaries of
the Nevada itest Site, as shown in Figure 6-2 of the draft FA.

Issue

Some commenters said that the data presented iu the draft EA were not
sufficient to suate with confidence that Yucca Mountain is suitable for a
repository. On the other hand, two other parties suggested that the DOE be
more positive about the EA data and emphasize the appropriateness of the
data. : . [

Response

The purpose of the EA is to present available information about the site
as a basis for nominating five sites for the more-detailed investigations con-
ducted during site characterization in accordance with the Act. The data
necessary to determine the suitability of three sites for the first repository
will be collected during site characterization. According to the Act and the
siting guidelines, the data base for the EAs is to consist only of currently
available information. The document is the best available assessment of what
is known at this time, but because the data are imcomplete, it is necessary
and appropriate to tell the readers about the uncertainty associated with the
asgegsment.

Issue

Une commenter stated that the draft EA did not adequately address the
institutional process associated with Federal; and State jurisdiction and
control of the land and water resources needed for the repository.

Federal and State institutional processes are addressed separately in
subject-specific sections (see Sections C.4.1.2.3, C.4.1.3.1, C.4.1.3.6,
c.7.2.1, €.7.2.6, and C.7.4).

Issue

One commenter said that all site-characterization studies should be com-
pleted before the environmental impact statement (EIS) is prepared.-

Response

The site-characterization program, on defined in the site-~characterization
plan to be prepared for each candidate site, will indeed be completed before
the EIS is issued. It wilk end when sufficient data have been gathered to
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support site sele.tion on the basis of the siting guldelines. After the EIS
is issued, howevuer, the DOE may continue in-gitu tesliing in the
exploratory-shift facilities to confirm the data collacted earlier,

Issue

One commenter objected that the DOE prejudged ¢ :vironmental consequences
in Section 2.3 of the draft EA, which stated that nov adverse environmental
impact have been identified in the area that would e effected a repository at
Yucca Mountain and no such impacts are expected.

Response

Seccion 2.3 of the EA present an evaluation of tiie Yucca Mountain site
against the disqualifying conditions of the guidelinas, The evaluation of the
site against the disqualifying condition for the preclosure guideline on
environmental quality says that the evidence collected to date indicates that
the siting, construction, operation, closure, and decommissioning of a
repository at Yucca Mountain would not result in any unacceptable adverse
environmental impacts that would threaten the quality of the environment,
Section 2.3 does recognize that some impacts are to be expected and lists
them. More-detailed discussions of the expected impacts are presented in
Chapters 4 and 5. If the Yucca Mountain site is recommended and approved for
site characterization, the DOE will collect the environmental data necessary
to demonstrate compliance with the qualifying condition of the quxdeline on.
environmental guideline.

Issue

A number of commenters provided suggestions for clarifying the text or
increasing the preciseness of measurements presented in metric units, One
commenter questioned the accuracy of a statement attributed to Snyder and
Oliver (1981), while another questioned a reference to the amount of land
being withdrawn. One commenter stated that the draft EA reflected the idea
that Nevada was part of the geologic "crystalline shield."

Response

All of the comments suggesting revisions for classification were care-
fully considered and, where appropriate, the EA was revised accordingly.

The statement attributed in Section 2.2.3 of the draft EA to Snyder and
Oliver (1981) was corrected in the final EA,

The comments regarding metric measurements were accepted. Section 2.2.3
was revised to correct the imprecise numbers, and the discussion of the first
exploratory hole was modified to state the exact depth ingtead of giving an
approximate depth. ‘ ,

The draft EA erroneously stated that il may be necessary to withdraw
50,000 acres of Bureau of lLand Management (BLM) land. The actual number is
approximately 5,000 acres. Most of the proposed repository surface.facilities.
would be located on Nevada Test Site property while most of the underground
portion would extend into BLM land.



The discussion in the EA reports that the oldest rocks anywhere in the
Basin (the commet about the cyrstalline shielded is due to a misinter-
pretation of the text) and Range Province are in cores of mountains and that,
if present, the .rystalline 'basement' complex is part of the "shield."

Issue

A number of commenters stated that the Yucca M .stain site is currently
owned by the Western Shoshone Tribe and that the nomnation of the site should .
be withdrawn until the Federal Government can clair absolute ownership,

Response

The U.S. Government views considers that the land now comprising the
Yucca Mountain site is federally owned and not subject to any Indian title or
right. This position was recently reinforced by the U.S. Supreme Court in its
decision in United States vs. Dann (February 20, 1985). In this case, the
Supreme Court held that the Western Shoshone Tribe hud already received
payment in satisfaction of its claim that its ancestial territory, a portion
of which included Yucca Mountain, had been taken.

Issue

A commenter asked whether there are any toxic chemical wastes in the pro-
posed repository area and requested information on the actions that would be
taken if toxic waste infiltrated into the repository.

Response

No chemical toxic wastes are stored at or near the Yucca Mountain site.
Low~level radiocactive wastes are at a site south of Beatty, Nevada, which is
approximately 20 miles west of Yucca Mountain. Therefore, no chemical wastes
are expected to reach the repository infiltration. :

C.3.1.3.2 Comparative evaluation of sites

The comments that were received on the discussion in Chapter 7 of the EA
were divided into the following issues: (1) geohydrology and climatic changes;
(2) geochemistry; (3) tectonics; (4) human interference; (5) preclosure radio-
logical safety; (6) environment, socioeconomics, and transportation; and (7)
ease and cost of siting, construction, operation, and closure.

Issue

Four commenters addressed the comparison of the gites against the geo-
hydrology guideline, pointing out that the data base available for the un-~
saturated zone at Yucca Mountain is inadequate and suggesting that uncertain-
ties are too great to allow conclusions on most of the favorable and poten-
tially adverse conditions. A fifth commenter pointed out the uncertainty in
predictions of future climatic conditions.
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Response

If the Yur.ca Mountain site 1s recommended and approved for character-
ization, the DOE will gather additional informatio on the unsaturated zone at
Yucca Mountain. The additional data will be used :) reevaluate the findings
reached on the qualifying and disqualifying condit:.nas of the guidelines to
support the serection of the site for the first re dsitory. To compensate for
the uncertainty in predictions of future climatic .o>nditions, both expected .
and unexpected counditions will be examined in coricuvvative analysis of
potential effects on waste isolation,

Issue

Three commenters suggested that the behavior (f zeolites and clays undét'
thermal conditions (as well as other heat~induced alterations of tuffs) could
adversely affect the isolation capability of the site.

Response

Section C.5.2 of this document provides a thorough discussion of the ther~
mal stability of clays and zeollites; it indicates that most zeolites are.lo-.
cated outside zones that will experience significant temperature increases. .. .
The potential host rock is welded and devitrified and is unlikely to undergo
significant heat-induced alteration.

Issue v
Ten commenters addressed various concerns about postclosure tectqnics,atA
the Yucca Mountain site. The favorable condition for absgence of volcanic
activity was challenged on the basis of inadequate knowledge of the cyclic
nature of igneous and seismic activity. The absence of faulting younger than
40,000 years near Yucca Mountain was challenged, as was the adequacy of the
seismic record. One commenter challenged the conclusion that Yucca Mountain
is not likely to experience more or larger earthquakes than the region.
Several commenters challenged the fifth potentially adverse condition by
suggesting that volcanic activity could cause disruption of the ground-water .
flow system. One commenter noted that regional tilting was not considered by
reliance on leveling surveys; a commenter pointed out that tilting could
influence hydraulic gradienta. A final commenter claimed that the data. base
is inadequate io support the finding that the site meets the qualifying .
condition., !

Response

Long-term trends in tectonic activity in the western United States and
the Basin and Range are relatively well understood. The confidence placed on
predictions of future igneous and seismic activity is based on an under-
standing of the processes involved. The claim that faulting younger than
40,000 years may have occurred near the site is entirely consistent with the
wording in Swadley et al. (1983) which states that "younger movement cannot be
ruled out." During the postclosure period, earthquakes and fault movement
alone are unlikely to caused loss of containment or isolation (see discussion
on tectonics disqualifier, Section 6.3.1.7.5 of the EA). There are no indi-
cations that the Yucca Mountain site is likely to have larger or more-frequent
earthquakes than those that occur in the southern Basin and Range setting.
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In a hydrol:gic system that is dominated by fruocture flow, it is unlikely
that new faults will cause major changes in flow-system characteristics. Slow
regional tilting could alter gradients, but the time veriods are such that
isolation is not iikely to be affected. More inform:tjion on tilting and warp-
ing with rates avd directions will become available (f site characterization
studies are conducted at Yucca Mountain.

Issue

Two comments addressed the exploitation of groun -water resources and its
effect on waste isulationm.

Response

Ground water at Yucca Mountain is more than 1,500 feet below the sur-
face. Because shallower water sources are available to the west, south, end
east, it is unlikely that water would be extracted from directly beneath the
site. In addition, the principal contribution to isolatiocn at Yucca Mountain
is the thick unsaturated zone, which will prevent radionuclides from reaching
the water table for more than 10,000 years (Section 6.4,2 of the EA). For
this reason, resource recovery outside the controlled area is highly unlikely
to affect the isolation potential of the site,

Issue

Several commenter asked for an explanation of the basis for a statement
that energy defense activities taking place in proximity to the Yucca Mountain
site are not expected to conflict with repository activities, particularly in
regard to radiological safety. ’

Response

"Conflict with repository activities" pertains to land rights rather than
radiological safety. (Land use is discussed under Section 5.2.3 of the EA,
and comments about land use are discussed in Sections C.4.1.3.1 and C.7.2.1 of
this document.) With specific regard to radiological safety, analyses of
construction and maintenance records show that underground tests have had
little or no effect on tunnels, and therefore the construction and operatiomn
of the repository are not expected to be affected by activities at the Nevada
Test Site (NTS), nor are NTS activities expected to result in radiological
releases (see Section C.6.4).

Issue

Two commenters felt that discussion of socioeconomic impacts should: have
been more detailed. ' : S

Response

The DOE believes that the discussion is adequate for the purpose of the -
EA and that the analyses and conclusions are valid and justifiable. i
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Issue

Four commenters questioned the evaluation of tk. site against preclosure
guidelines for gurface characteristics, rock characi-ristics, hydrology, and
tectonics. They were concerned with the permissibil’vy of considering poten-
tial for sheet 1ash; the nature and extent of the p “ential host rock, and the
reason for using rock bolts; and the favorable and : :tentially adverse con-
ditions for tectonics.

Response

The pot.ntial for sheet wash is present at almost all sites in the
western United States. In the final EA the DOE has revised the appropriate
guidelire findings to reflect this condition in surface characteristics
(Section 6.3.3.1) and hydrology (Section 6.3.3.3). The areas of potentially
suitable rock that could be considered for the lateral expansion of the
repository are shown in Figure 6-5 of the EA and are discussed in Section
6.3.3.2.3. Rock bolts are routinely required in underground facilities to
ensure worker safety and efficiency. The evaluations of preclosure tectonic
conditions have been substantially improved in the final EA, with better
support for the conclusions.

C.3.1.3.3 1Issues related to the executive summary concerns

Several comments noted inconsistencies between the text of the EA and the
executive summary. One commenter stated that the unsaturated zone should not
be characterized as dry because of the presence of vadose water. The vertical
and lateral extent of the potential host rock was questioned, as was the
nomenclature for the types of rocks in the region. One commenter ques- tioned
why guideline statements were not identical with those in 10 CFR Part 960.
Several commenters stated that guideline summary statements were based on
incorrect assumptions in Chapter 6 with regard to geismicity, climatic
stability, infiltration, location of zeolite minerals, mineral resource
estimates, the water content of the host rock, and estimates of travel times
to the accessible environment.

Inconsistencies were also pointed out in the discussions of archaeology,
site location and land use (particularly with regard to the Nevada Test Site),
socioeconomic effects, transportation, radiological safety, and emergency
preparedness. K

Response

Many of the concerns expressed in the above comments were addressed by
revisions to the executive summary in the final EA. The unsaturated zone
should not be referred to as dry, because the moisture content is variable,
with an average saturation of 60 percent. Errors in the descriptions of the
major rock types in the region surrounding Yucca Mountain were corrected. The
comment about the guidelines apparently referred to the 'supplementary infor-
mation" for the guidelines rather than the explanatory material that was
included in the text of guidelines themselves.
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For resprases to the comments regarding incorrect assumptions in
Chapter 6 of “he EA, the reader should see the following sections in this
comment respor.je document: seismicity im C.5.7, climatic stability in C.5.4,
infiltration, »ater content of host rock, and travel~-time estimates in C.5.1,
location of zeoplite minerals in C.5.2, transportation in C.4.1.4 and C.7.3,
socioeconomics in C.4.1.5 and C.7.4, and radiatior in C.7.2.7.

In answer to questions about the location of ‘Ye repository facilities,
most of the underground repository would be outs’ i the boundaries of the
Nevada Test Site, but some surface facilities wou.( be built on land belonging
to the Nevada T«st Site.

C.3.2 EVALUATION OF DISQUALIFYING CONDITIONS

No comments in the evaluation of the Yucca Mountain site against the

disqualifying condition of the guideline, as summarized in: Section 2.3 of the
EA, were received.

C.3.3 DIVERSITY OF GEOHYDROLOGIC SETTINGS AND THE SELECTION OF PREFERRED SITES

The DOE's emphasis on a diversity of geohydrologic settings and the
selection of the preferred site in each setting were the topics of many
comments. The issues ralsed included objections to the grouping of sites into
geohydrologic settings, requests for detailed explantions of the gelection of
preferred sites, and doubts about the availability of sufficient information
to discriminate between sites in a geohydrologic setting. :

Issue

There were objections that the requirement for grouping sites into
geohydrologic settings and selecting one preferred site from each setting
artificially elevates the importance of host-rock diversity over geologic
conditions. It automatically places the Hanford and the Nevada sites in the
top five and makes it possible for technically superior sites to be overlooked
in favor of sites in different settings.

Response

It is indeed true that the second-best site in one geohydrologic setting
may be in some respects superior to the best site in another geohydrologic
setting. However, it is not necessary to find the absolutely best site for
the repository; a research for the absolutely best site could be almost
endless. It is necessary to find and qualify good sites—-ones that meet or
exceed all of the technical requirements that bear on protecting public health
and safety during repository operations and over the long term. In order to
find satisfactory sites in a reasonably expeditious manner, and to gatisfy the
requirement of the Act that sites from different host rocks be recommended,
the DOE has chosen tc smphasize diversity of geohydrologic settings in the
process of selecting sites for nomimation and recommendatior. Maintaining a
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diversity of rrck types has the added advantage of minimizing the possibility
of a program d+lay that could be caused by an as~yut-unrecognized basic flaw
in a particula> host rock.

The fact that the emphasis on geohydrologic diversity automatically
places the daniord and the Nevada (Yucca Mountain) sites in the top five is an
artifact of thz: processes that led to the nine po!.atially acceptable sites.
The searches that yielded the nine potentially accuptable sites were not
necessarily identical. Those that took place on NWE-controlled land, ending
with the selection of the Hanford and the Yucca M.ountsin sites, were directed
at choosing & single site on Faderal land dedicates to nuclear activities,
For example, 9 rock types in 15 alternative locatious were considered in the
site-screening process for the Yucca Mountain site. The site-screening
process for the salt sites had not yet narrowed the candidates down to a
single site per geohydrologic setting at the time the nine potentially
acceptable sites were identified.

Issue

Several commenters recommended that the final EA should state more .
clearly the importance Lo site selection of establishing candidates in a
variety of geohydrologic settings and that the selection of the preferred site
in each geohydrologic setting should be explained in de;ail. with .reference, to
the siting guidelines. R

Response

The impoxtance of maintaining diversity in geohydrolosic settings in the
siting process is explained in the preceding response. |

Section 2.4 of the EAs for the salt sites describes how the preferred,
site in each geohydrologic setting was chosen, with reference to the aitipg
guidelines. »

Issue

Some parties wanted to know why only one tuff and one basalt site were.
considered as compared to seven salt sites. The Nevada and the Hanford sites
were compared with no others in the same geohydrologic setting or in the same
host rock.

Response

Because the studies of the Nevada (tuff) and the Hanford (basalt) sites
were started on the basis of favorable land use (Federal ownership and
dedication to nuclear activities), they were focused on locating a
geologically suitable site on a particular Federal reservation. The DOE did.
not need to progress through regional area, and location studies-~the process
that identifies alternative sites at each major screening step.



Igsue

Some comw:nters did not believe that the DOE nad sufficient information
to discriminat: between sites in a geohydrologic setting (between Davis Canyon
and Lavender C.ayon; among Richton, Cypress Creek, 2nd Vacherie Domes; and
between Deaf Sw:ith County and Swisher County).

Response

The basis for selecting the preferred site i: 2 geohydrologic setting is
discussed in Section 2.4 of each EA, It is the DiuE's position that the
information currantly available on the different si es is adequate for
choosing a preferred site in each setting,

C.3.4 NOMINATION AND RECOMMENDATION OF SITES FOR CHARACTERIZATION

In Chapter 7 of the draft EAs, each of the five sites proposed for
nomination (Davis Canyon, Deaf Smith, Hanford, Richton Dome, and Yucca
Mountain) was assigned a ranking for each technical guideline. Three
quantitative methods were then used to aggregate these rankings. Two of
the methods were criticized by the commenters for lacking firm theoretical
foundations. The third method-~described variously as the utility-estimation,
rating, or weighting-summation method--was criticized because its application
did not follow the procedures suggested by the professional literature. The
methods were briefly described in Section 7.4 of the draft EAs, which also
presented the results of their application--the identification of three sites
as preferred for nomination. A more detailed discussion of the three methods
wag given in Appendix B.

In response to these comments, the DOE undertook a more formal application
of the utility-estimation method (referred to as the decision-aiding methodology)
to provide a more defensible overall comparative evaluation as a basis for
determining which three sites appear most favorable for recommendation for
characterization. The decision-aiding methodology is intended to provide a
framework for systematically accounting for the technical and value judgments
required in selecting sites for recommendation. It has been reviewed by the
Committee on Waste Management of the National Academy of Sciences.

The various steps of the analysis were conducted by a DOE team consisting
of experts in decision analysis, the technical disciplines corresponding to
the technical siting guidelines, and repogitory performance. The technical
information for the analysis was obtained from the final EAs. The value
judgments were provided by DOE management and staff. A detailed explanation
of the decision-aiding methodology, the analyses that were performed, and the
results are presented in the multiattribute utility analysis of nominated
sites and the recommendation of candidate sites, which are being issued
separately.

The rankings reported in Chapter 7 of the draft EAs elicited numerous
comments, some of which objected to the rankings assigned for a particular
guideline and some of which suggested different rankings. A number of
comments were also directed at the methodology used in aggregating the
rankings, at the weighting used for the postclosure and the preclosure
guidelines, and at the thoice of preferred sites.
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In the final EAs, Chapter 7 presents only a comparative evaluation of the
nominated sites that does not rank the sites on individual guidelines and does
not aggregate rankings to identify preferred sites for recommendation. The
ranking is pertformed in the multiattribute utility analysis of the nominated
sites. For this reason and because the process or identifying the mostk
favorable sites for recommendation is significantly different from that
described in tae draft EAs, comments on Chapter 7 ..nd Appendix B of the draft
EAs that were specifically concerned with the ran...ng of sites or the
methodology are not addressed here. These incluie comments on the specific
ranking (i.e., criticisms or endorsements) of sit.s on particular guidelines,
aggregate rankirgs, and the methodology itself. v such comments the issues
are summarized, aowever, to show the concerns of ths commenters. The reader
interested in the ratings assigned to the sites is referred to the
multiattribute utility analysis of the nominated siies and the recommendation
of candidate sites. The comments that are addressed here are those that
sought clarification about, or commented on, the comparative evaluation of the
sites in the draft EAs rather than simply disagreeing or agreeing with a
ranking; they include, for example, comments suggesting factors that should
have been considered in the evaluation or questioning the use of a particular
assumption. These comments were divided into two categories: (1) comparative
evaluations against postclosure guidelinss and (2) comparative evaluations
against preclosure guidelines.

C.3.4.1 Comparison of sites on the basis of postclosure guidelines

Comments on the comparative evaluation of sites against the postclosure
guidelines covered each guideline. They included questions about the findings
made for particular conditions of the guidelines, comments about the data
base, and recommendations for expanding or improving the analysis. As
already explained, comments that were specifically concerned with ranking
or methodology are not addressed here. Comments about the evaluations of
individual sites against the postclosure guidelines are addressed in Section
C.5 of the final EA for the particular site.

C.3.4.1.1 System guideline
Issue

A commenter stated that the DOE's failure to compare the sites on the
basis of the postclosure system guideline masks the Hanford site's alleged
inferior performance in comparison with the other sites.

Regponse

A comparison of sites against the system guidelines was not performed
for the draft EA, because the available data were deemed insufficient for
assessing the performance of the total repository.

Both the draft and the final EAs report the results of preliminary
performance assessments, but these results were not appropriate for use
as the basis for selecting sites for recommendation.
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C.3.4.1.2 Geobvdrology

The compar:..tive evaluation of the sites agains” the postclosure
guideline on ge¢~hydrology elicited many comments., 7The issues raised included
the definition of the accessible environment, the extimates of ground-water
travel times am< the analyses on which they were b»ued, risk to regional water
sources, the cecwmparison of sites in saturated and ' 1saturated zones, the
adequacy of the data base, and criticisms of the fi~dings for specific sites.

Issue

One commenter noted that Chapter 7 of the EAs should be revised to take
into account the 2-kilometer distance to the accesgible environment rather
than 10 kilometers. This would be consistent with draft 5 of the EPA standard.

Response

Analyses in Chapters 6 and 7 have been revised to use a distance of 5
kilometers to the accessible environment. The 5-kilometer distance is
consigtent with the final EPA standards, which were published in September
1985 (EPA, 1985). (See also Section C.3.1.1 for comments on the definition
of the accessible environment in the guidelines.)

Issue

Two commenters felt that the discussion of favorable condition 3, ease of
characterizing and modeling, was much too brief. This condition is considered
to be not present at all five sites.

Response

The DOE agrees with the comment; the text has been revised to indicate
that favorable condition 3 is a major consideration. The discussion has been
expanded to more completely discuss uncertainty in characterizing and modeling
each of the sites.

Issue

Two commenters asked whether the four subconditions under favorable
condition 4 are of equal weight and recommended that ground-water flux be a
factor in assessing the sites.

Response

In terms of making a finding on this favorable condition, the four
subconditions are of equal weight in that the presence of any one subcondition
results in a finding of present. The DOE agrees that ground-water flux should
be a factor in assessing the sites and has revised the evaluation of the sites
against the geohydrology guldellne to explicitly congider it.

Issue
Several commenters were concerned with the uncertainty in ground-water
travel times in the comparative evaluations of sites against the geohydrology

guideline. One commenter said that the lack of data on: the complexity of
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ground~water flow p/ ths was not adequately assessed. Ainother party provided
alternative travel-!ime calculations, including faster travel times than those
presented in Chaptey 7, A third commenter contended that the spproach to
ground-water modeli.g in the draft EA is not conservatiie and therefore does
not compensate for uncertainty in data. One commenter fzit that the range of
travel times, such 18 87,000 to 361,000 years, is large cnough to indicate
that not enough data are available for an accurate preciction. Another
commenter challenged the statement that the dry condit. ns at Yucca Mountain
almost compensate for the shorter travel times in ccm-a-ison with salt, saying
that this conclusion is unsupported, and questioned Ir £'; ability to
ultimately character 'ze and model this site.

Response

The travel-time analysis has been reviewed and extensively revised in
response to various comments. A stochastic analysis has been completed for
all five sites, using ranges of key hydrologic parameters to better represent
the varying uncertainties in the data base. The DOE apgrees that there are
not enough data to make accurate predictions of ground-water travel times.
However, the DOE considers that the preliminary modeling is sufficient for
comparative evaluations of the five sites for the purposes of the EAs. With
respect to Yucca Mountain, the DOE has reconsidered the relative ranking of
the site to reflect the uncertainties in characterizing and modeling and in
the range of travel times when compared with the salt sites. However, the DOE
considers that all five sites can ultimately be characterized and modeled with
reasonable certainty.

Issue

One commenter questioned whether the four subconditions under favorable
condition 4 of the geohydrology guideline are of equal weight. If they are
not, then the sgites dre not being evaluated against this guideline in an
equitable manner.

Response

:The four subconditions of favorable condition 4 address the components
of ground-water travel time and therefore bear on a single parameter. In
that respect, the guideline can be viewed as treating each site equitably.

Isgue

One comment said that neither Chapter 7 nor Appendix A of the draft EAs
discusses the relative risk posed by a repository to various regional water
resources, such as the Ogallala aquifer and the Colorado River.

Response

Risk to various regional water resources is considered under the -
qualifying condition for each postclosure technical guideline: a site will
be qualified under eachk of the postclosure technical guidelines only if the
repository will not be likely to lead to radionuclide releases greater than
those referenced in the postclosure system guideline. The postclosure system
guideline requires compliance with the EPA and NRC regulations for waste
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disposal and reguires that the geologic setting of a site allow for the
physical separation of radioactive waste from the azcessible environment in
accordance with the specified regulations. The accessible environment by
definition inclues regional water resources outside the controlled area

of the repository. In addition, the guldeline on ge.hydrology includes a
potentially adv-rse condition of the presence of grc ud-water sources,
suitable for crup irrigation or human consumption w.chout treatment, along
ground-water flow paths from the host rock to the ac:essible environment. If
this potentially adverse condition ig present at & site and is judged to be
sufficiently adverse to preclude meeting the quali:ying condition, then a site
will be disqualified.

Issue

Some parties said that the flow of ground water through salt may not
be in accordance with Darcy's law. The process of diffusion and the flow
of ground wateir through fractures in salt may predominate and should be
considered.

Response

The question of Darcian flow in salt and the potential for diffusion
and flow through fractures are evaluated in the final EAs. The question of
ground-water flow through a body of salt has not been resoclved at this time
and will be addressed during site characterization.

Issue

Many comments said that the calculations of ground-water travel time for
the Hanford site are inappropriate. In addition, one party noted that the
Basalt Waste Isolation Project had failed to comply with NRC's request in:the
"Draft Issue-Oriented Site Technical Position (ISTP) for BWIP," Section 1.0,
pag: b,

Response

Concerns about the analysis of ground-water-travel time for the Hanford
site have been reviewed and are addressed in Section C,5.11 of the final
EA for the Hanford site. Modifications to the conceptual model, the data
base, and the revised calculation of the ground-water-travel time from the
repository to the accessible environment 5 miles away have been made in
Section 6.4.2.6.1 of the final EA for Hanford. Such an analysis is required
to determine whether the first favorable condition and the disqualifying
condition for the geohydrology guideline are present.

Compliance with the '"Draft Issue-Oriented Site Technical Position for
the Basalt Waste Isolation Project’ is not in question., The purpose of the
document was to identify technical issues that would have to be resolved
during site characterization, The Nuclear Regulatory Commission did not
request that the issues be resolved before the publication of the final EA.
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Issue

One commenter noted that the travel-time discussios for the Hanford
site gives the misc:ading impression that the travel t-.ues are based on 50
transmissivity values.

Response

The discussion of travel time has been extensive y vevised to be
consistent with additional analyses completed for the fiunal EA. The point
raised by the commen.er has been clarified.

Issue

One commenter stated that favorable condition 1 of the geohydrology
guideline should not be considered present at the Hanford site. Hanford may
be the only site where this condition is not met.

Response

Ground-water-travel times have been extensively reanalyzed for all five
sites in response to comments on the draft EAs. For the Hanford site, key
hydraulic parameters were conservatively evaluated over appreciable ranges
in the stochastic model to account for uncertainty. The results indicate a
probability of 0.22 for a travel time of less than 10,000 years. However, the
median travel time is less than 34,000 years. Because the median travel time
best represents the expected value, it appears that, on the basis of currently
available data, this favorable condition can be met. The commenter is
referred to Sections C.5.8 and C.5.11 of the final EA for the Hanford site
for detailed responses to comments on the analysis of ground-water-travel time
and uncertainties in the key hydraulic parameters used in this analysis.

Issue

One commenter argued that, since the ground-water-travel times for the
bedded-salt sites in Utah and Texas were attributed to secondary permeability
features and this was untrue, favorable condition 1 of the geohydrology
guideline is not present at the Utah and the Texas sites.

Response

The appropriateness of including secondary permeability features is
evaluated in the final EAs. v

Issue

One commenter suggested that the DOE reconsider the rating of the Davis
Canyon site under the geohydrology guideline in Chapter 7. Specific findings
for Davis Canyon were questioned, with comments including the following:

¢ Favorable condition 1 should be considered to be not present, because
a conservative analysis should include a catastrophic early release to
the upper and the lower hydrostratigraphic units. If fracture flow is
assumed, the ground-water-travel times within these units could be
less than 10,000 years.
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Favor:.ble condition 2 should be considered not present, because the
effec.s of potential dissolution features, such as fault R, were not
coneldered.

Favorcble condition 4 should be considered not present. Credit should
not b: taken for conditions 4(i) and 4(ii. if the effect of secondary
permeability is considered.

Potentially adverse condition 1l should b. reevaluated to take into
account the effects of thermal buoyancy or the hydrauli¢ gradient.

Pozentially adverse condition 2 should be reevaluated to consider flow
paths upward to overlying units with a total-dissolved~solids content
of less than 10,000 ppm.

Response

The DOE has reconsidered the rating of the Davis Canyon site with respect
to the geohydrology guideline. The relative ranking of this site with respect
to the Richton Dome has been lowered. The specific comments on guideline
conditions can be answered as follows:

Favorable condition 1 is still considered to be present. No mechanism
has been identified for a catastrophic early release to the upper and
the lower hydrostratigraphic units. Revised travel-time calculations
consider unlikely flow paths that might result from fracture zones,
although there is no evidence that such zones exist. The revised
travel times exceed 10,000 years,

Favorable condition 2 is also still considered to be present, The
revised discussion takes into account the potential for dissolution,
including fault R. The stratigraphic offset along fault R is
interpreted to be insufficient to be conducive to dissolution.
Breccia pipes and other dissolution features are discussed in
Chapter 6 of the Davis Canyon EA under the postclosure guideline

on dissolution.

The DOE has reevaluated favorable condition, 4 and agrees that
condition 4(ii) is not present. However, condition 4(i) is considered
present because available data indicate that the host rock and the
immediately surrounding units have low hydraulic conductivities. To
claim that favorable condition 4 is present, only one of the
subconditions needs to be present.

Potentially adverse condition 1 covers only natural changes in _
geohydrologic conditions; changes related to repository construction
and waste emplacement, such as thermal buoyancy, are evaluated under
the postclosure guideline on rock characteristics.

The revised travel-time analysis does evaluate flow paths upward
from the proposed repository host rock because of the potential for
localized upward gradients at the Davis Canyon site. The results
of this analysis suggest that upward flow paths would reach the
accessible environment laterally rather than through overlying units
containing ground-water sources with a low total-dissolved-solids
content.
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Isgue

One commer{er noted that Davis Canyon has supe.ior geohydrologic
conditions wher compared with Deaf Smith in terms ¢° the ground-water~travel
time and should rank high.

Response

The DOL agrees; the relative ranking on the g :chydrology guideline has
been revised to show that, with respect to the geoly ‘rolegy quideline, the
Davis Canyon site is preferable to the Deaf Smith sirs.

Issue

Two commenters suggested that the hydraulic contiuctivities in the host
rock and the surrounding units are low at the Richton Dome; therefore
favorable condition 4(i) and hence favorable condition 4 should be considered
present at this site.

Responge

The DOE agrees that the hydraulic conductivity within the host rock is
very low at the Richton Dome. However, the horizontal hydraulic conductivity
in the surrounding units ranges from 2.2 to 4.6 x 10°° meter per day (7.2 to
1.5 x 10”° foot per day). This range of horizontal hydraulic conductivities
for the surrounding units does not support a finding that condition 4(i) is
present. : i

Issue

One commenter suggested that the ranking of the Richton Dome should be
lowered because of the likelihood of radionuclide transport in water and
pointed out that, according to Chapter 3 of the draft EA, ground water moves
up from the lower to the upper aquifer, providing a mechanism for radionuclide
contamination of usable aquifers. Water in the upper aquifer flows toward
Richton. There are no data on fluid movement in anomalous zones or within
the salt. In addition, consideration should be given to the possible
contamination of drinking water during site characterization.

Response

In the final EA for the Richton Dome, the boundary of the accessible
environment is considered the edge of the salt dome. Therefore, if the
Richton Dome is selected for site characterization, any radionuclide releases
to the lower aquifer will have to be demonstrated to be within the limits
specified by the EPA standards. In addition, the presence or the absence of
anomalous zones and the mechanism of fluid movement within the doms will
have to be resolved. Preliminary estimates of fluid movement within the
Richton Dome suggest that ground-water travel within the Dome is very slow
if it happens at all. Therefore, the DOE considers the Richton Dome to be
more favorable than the other four sites with respect to the geohydrology
guideline. No contamination of ground water is expected from site
characterization; the commenter is referred to Chapter & of the: final EA
for the Richton Dome for a discussion of the possible effects of site
characterization. l
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Issue

One commen.er noted that the ground-water—travel times for the Yucca
Mountain site 1» Chapter 7 are inconsigtent with tb travel time in Chapter 6
of the draft F& for Yucca Mountain. The final EA :'ould contain a consistent .
value or range of values for travel times.

Response

For the Yucca Mountain site, Chapter 7 of thL: draft EA cites a minimum
ground-water—-travel time from the edge of the engiis “ersd-barrier system to the
accessible environment of 23,000 years, and not 47,00 years as noted in the
comment. Estimates of ground-water-travel time for the Yucca Mountain site
have, however, been extensively revised for the final EA, and a consistent
range of travel times is contained in the final document,

Issue

For Yucca Mountain, one commenter questioned the finding of 'present" for
favorable condition 2 of the geohydrology guideline, saying that the data on
cyclic fluctuations in precipitation and changes in water-table elevation are
insufficient to make a positive finding for this condition.

Response

The effects of Quaternary hydrologic processes on the ability of the
Yucca Mountain-site to isolate waste have been evaluated. These evaluations
were based on geologic data, preliminary modeling of a rise in the water table
under pluvial conditions, and a preliminary performance assessment.
Preliminary modeling of increases in the water table during a full pluvial
cycle with a 100-percent increase in precipitation suggests that the water
table would experience a 130-meter rise. If pluvial conditions were
to recur, significant increases in ground-water flux and decreases in
ground-water-travel time could occur. However, a preliminary performance
assessment for a repository at Yucca Mountain does not suggest a significant
effect on waste isolation. :

Issue

One commenter noted that, because of the lack of understanding of the
unsaturated zone and the fact that the DOE concludes that the knowledge of the
waste-isolation capability of Yucca Mountain is uncertain, it is unrealistic
to compare a site in the unsaturated zome (Yucca Mountain) with four sites in
saturated zones.

Response

The DOE acknowledges the lack of understanding of the unsaturated zone at
Yucca Mountain. However, there are also uncertainties in the characterization:
and modeling of the four sites in saturated zones. For example, the mechanism
of ground-water flow in salt is uncertain, the role of fracture flow at the
bedded~salt sites is uncertain, and the magnitude of vertical conductivity at
the basalt site has not been quantified. The DOE has mnot concluded that the-
waste-isolation capability of Yucca Mountain is uncertain; on the contrary, it
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expects that the urcertainties in the data base and in the preliminary
modeling of the unctaturated zone can be resolved with reasonable assurance
during site characterization, The DOE does not consider that a comparison of
a site in the unsaturated zone at Yucca Mountain with ({our sites in the
saturated zone is unrealistic,

Issue

One commenter noted that the data hase used for tiie comparative
evaluation of Yucca Mountain against the geohydrology :uideline consists of
two wells in the unsaturated zone and 30 wells in the : aturated zone,
Additional data from the unsaturated zone are required to base conclusions
about geohydrology; data should not be extrapolated from the saturated zone to
the unsaturated zone,

Response

The DOE agrees that additional data from the uns:cturated zone will be
required if the Yucca Mountain site is selected for characterization.
However, the preliminary data from the unsaturated zone at Yucca Mountain are
considered sufficient for comparative evaluations of sites against the
guidelines. The site~specific data base for Yucca Mountain is, in fact, more
extensive than the data base for the three salt sites.

Issue

One commenter asked why, in the diécussion of favorable condition 2,
which is related to hydrologic processes during the Quaternary Period, cyclic
fluctuations in precipitation were considered only for the Yucca Mountain site.

Response

The discussion of cyclic fluctuations in precipitation during the
Quaternary is emphasized for Yucca Mountain because increased precipitation
affects flow through the unsaturated zone and the elevation of the water
table, and therefore favorable condition 2 is not present at Yucca Mountain.
As stated in the text, similar processes have been evaluated for the other
sites, but the effects of these processes are not likely to adversely affect
waste isolation; therefore, the favorable condition is present at the other
four sites. The text of the final EAs has been revised to discuss Quaternary
hydrologic processes at each of the sites in greater detail.

Issue
One commenter recommended that the discussion of ground-water-~travel time

at Yucca Mountain, specifically travel through the Calico Hills nonwelded tuff
unit, be clarified.

Response

The suggesti@n.wgs accebted, and the discussion has beeh clgrified;
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C.3.4.1.3 Geochemistry

The comments about the comparative evaluation of sites against the
geochemistry guideline covered inconsistencies in rhe discussion of
geochemical coiditions in Chapters 6 and 7 of the F'As, disparities,in the data
available for the various host rocks, and specifi~ suggestions for the
findings made for particular sites.

Issue

One commenter was concerned with disparities .n the comparison of
the sites with respect to the availability of data and the types of data
for the geochemistry guideline. Favorable conditinns 1 through 4 compare
sites on the basis of various conditions that lead to a common result’
(i.e., isolation). It is not understood how distinct properties like
oxidation~reduction conditions and sorptive properties can be equated,
especially in light of differing uncertainties.

Response

Uncertainties in the geochemistry of all sites are admittedly present,
and the geochemical data base for the sites varies with respect to the types
as well as the amount of data. The definitive data for each site will be
collected during site characterization. However, the data that are available
are adequate for the purposes of the EAs. Geochemical data have been
collectively evaluated in the preliminary performance assessments reported
in Chapter 6 as the data relate to radionuclide solubility and retardation
with respect to EPA standards (EPA, 1985) and NRC criteria (NRC, 1983).

Issue

A commenter criticized the DOE for its subjective treatment of available
data to arrive at subjective conclusions as to which site is better than the
other. Statistical procedures were then applied to the DUE's "subjectively
determined data (rankings under each guideline)" to arrive at the best of
five sites. The commenter also felt that the "subjective" conclusions were
compounded by the ranking method.

Response

The DOE used the available data from each site, which includes
site-specific data as well as regional data, plus professional judgment
in order to perform a comparative evaluation of the sites against the
guidelines. As already mentioned, the shortcomings of the ranking method
used in the draft EA have been corrected. ‘

T R

Issue

The reviewer states that a major shortcoming with the draft EA for
the Hanford site is that major concerns are evaluated "with short-term
projections." Thus, the EA does not address the long~term problems' that
are posed by long-lived radionuclides (i.e., thousands of years).
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Response

It is ass.med that "major concerns" include wrate-package lifetime,
ground-water-t.avel time, and radionuclide release rate and retardation.
Contrary to the impression of the reviewer, each n. these concerns has been
evaluated witl respect to long-term waste containm.at and waste isolation.
For example, Uae mean lifetime of the waste-packag. container is expected to
be approximately 6,100 years + 600 years on the bigs of the corrosion rate.

Issue

One commenter said that the Hanford site does not have the advantages of
salt. Salt provides excellent radiation shielding, is chemically active with
regard to radiation-generated products, and has a higher thermal conductivity
than basalt.

Response

Basalt and the associated ground water have significant advantages over
salt (e.g., low oxidation-reduction potential, high sorptive capacity). It
is true that salt and brine are chemically active when exposed to radiation;
however, this reactivity makes salt somewhat less desirable than basalt. ' For
example, gamma and alpha radiations produce more oxidizing products (from
radiolysis) in a brine than in fresh water. In addition, rock salt is a poor
sorbant for radionuclides. While it is true that salt has a higher thermal
conductivity than basalt, the presence of water in the repository at Hanford
would aild in the transfer of heat from the area.

Issue

One commenter felt that the salt sites should not be assigned a
finding of "not present' for favorable condition 5 solely on the basis of
data inadequacy. This party also questioned why such data needs were not
investigated in the site-screening process that led to the identification
of potentially acceptable sites.

Response

The mineralogic and chemical properties of salt deposits and the
associated ground water are not conducive to the physical and chemical
retardation of radionuclides (e.g., rock salt has poor sorption properties
and brine further inhibits sorptive processes). On this basis, it was deemed
conservative to assign the finding of 'not present' for favorable condition 5.

Issue
One commenter noted that, even though high salinity inhibits the’
formation of colloids and particulates, the discussion for the Deaf Smith

site suggests that all aquifers at the site contain saline water. It was
noted that the upper aquifers contain fresh water.

Response

The discussion has been corrected in the final EA.-
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Issue

One commentr noted that the Deaf Smith site haa no known
radionuclide-soihing minerals.

Response

Little work has been done on the mineral compc. ition of the rock
formulations at the Deaf Smith site. Preliminary wc:k by the Texas Bureau of
Economic Geology has shown that clay minerals may je present in the muds and
mudstone interbeds of the Unit & halite of the San /n~dres Formation. However,
because of the preliminary nature of this work, no c-edit is taken for
sorption at the Deaf Smith site. This is noted in the final EA,

Issue

A commenter said that the Richton Dome site should be ranked lower
than the Deaf Smith and the Davis Canyon sites for geochemistry because the
"accessible environment' is defined as the edge of the salt stock and does not
include adjacent aquifers and their retardation properties, Credit for the
travel of radionuclides through the adjacent aquifers 1s irrelevant to the
evaluation of the site,

Response

Because of the paucity of data for all of the salt sites, no credit is
taken at present for the retardation characteristice of adjacent aquifers
at any of these sites. While it is expected that additional retardation of
radionuclides within these aquifers will take place, it is not possible to
estimate the significance of such retardation effects without site-specific
data. Thus, for the sake of congervatism, no credit for retardation in
adjacent aquifers has been taken for any of the salt sites.

Issue

One reviewer noted that the radionuclide-complexing effects of carbonate
are described in Chapter 7, mentioned only in passing in Chapter 3, and not
mentioned at all in Chapter 6.

Response

A moré balauéed discussion of carbonate now appears in all three chapters.
Issue

One reviewer felt that the presence of carnallite, organic matter, and
hydrocarbong at the Davis Canyon site and their absence at the Deaf Smith site
should result in Davis Canyon being ranked lower than, or at least equal to,
Deaf Smith.

Response

In the final EA, the Davis Canyon and the Deaf Smith sites are considered
to have approximately. equal ''geochemical properties. The uncertainties
regarding organic materials (including hydrocarbons) are great because of the
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paucity of data for both sites. The available data indicate that carnallite
may not be a pr-.blem at the Davis Canyon site becanse the carnallite-bearing
zone apparently thins in the direction of Davis Canyon; however, this is also
uncertain. Potorntial problems at the Deaf Smith site include the presence of
mudstone interbads and intercrystalline muds that cuntain clay minerals. Both
carnallite and :the muds and mudstone interbeds may pruvide high-magnesium
brines during *he lifetime of the repository.

Issue

A commenter expressed concern that a statement in Chapter 7 to the
effect that the clays at the Swisher and the Deaf Smith sites would '"strongly
enhance' the sorption of radionuclides is not supported by the discussion in
Chapter 6.

Response

In Chapter 7 of the final EAs no credit is taken for the sorptive
properties of clays at either the Swisher or the Deaf Smith site.

Issue

One commenter noted that, in regard to favorable condition 2 of the
geocemistry guidelines, Chapters 6 and 7 state that "brines will tend to
promote the agglomeration of some types of collcids" and that the highly
saline ground waters at the Richton Dome will inhibit the formation of
colloids. On the basis of the evaluation in the draft EA, it cannot be
unequivocally claimed that the evidence supports a favorable finding for this
condition.

Response

It should be noted that favorable condition 2 covers a number of
geochemical mechanisms, one of which is the formation of colloids. The final
FA states that too little is known about particulates, colloids, and organics
at each site to evaluate them at this time; favorable condition 1 is evaluated
on the basis of other, and better-known, geochemical mechanisms.

Issue

A commenter pointed out that the Richton Dome is ranked lower than
the bedded-salt sites, partly because the ground water at Richton is "less
reducing than that of the bedded salt sites.'" The commenter claimed that
the data do not support this statement.

Response

This discussion has been modified in the final EA.  All three salt
sites are now considered to be equal in terms of geochemical conditiomns,
partly because of the paucity of data.
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Issue

Some commerters noted that potentially adverse condition 3 of the
geochemistry guideline (oxidizing conditions) is present at Yucca Mountain but
was not considered in the overall evaluation of the five sites in Chapter 7.

Response

This omission is acknowledged. Potentially adverse condition 3, which is
present only at Yucca Mountain, has been consider :d in the evaluatlon of the
five sites in the final EA.

lssue

Une reviewer suggested that, because the Yucca Mountain site is in the
unsaturated zone and is not expected to become saturated with infiltrating
surface water, the presence of oxidizing conditions (potentially adverse
condition 3) is irrelevant. The lack of ground water in the Topopah Springs
Member of the Paintbrush Tuff suggests that this condition does not apply to
this site.

Response

This condition does apply because ground water,:as defindd in the
guidelines, includes: the.water in the unsaturated zone whether transient or:
trapped in pore ‘spacesg. . ;

1

Issue o : . Cood

A commenter noted that a statement in Chapter 7 indicates that no
heat-induced alteration of zeolites in tuff at Yucca Mountain is expected. [This
is inconsistent with Chapter 6, which states that heulandite and smectite may be
adversely affected.by the heat emitted from the waste emplaced in the:'repository.

[

Response

This inconsistency has been corrected in the final EA.

C.3.4.1.4. Rock .characteristics

Issue

Two commenters disagreed that ''phenomena that could affect isolation...
are not expected to have significant effects at any of the sites," as stated
on page 7-27 of the draft EAs. One of them said that this statement revealed
the DOE's intentabn of not: u81ng certain guidelines. : v

Response

The cited statement was poorly worded. It should have read "phenomena
that could affect isolation...are not expected to produce effects exceeding
regulatory limits at any of the sites.'" As can be seen from Chapters 6 and 7
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of the draft and final EAs, each site was evaluated against every technical
guideline, and erery technical guideline was used in the comparative
evaluation of si~es.

Issue

One commenter felt that the summary section dic vot give a detailed
explanation of the expected effects of brine migraticn at each site.

Response
Brine migration is discussed in Section 6.3.1.3.6 of each EA.
Issue

One commenter felt that on favorable condition 2 for postclosure rock
characteristics all sites could be given a finding of “present," but should
not be considered equal. The commenter felt that the salt sites should be
given a higher rating because more of the three conditions specified~~high
thermal conductivity, low coefficient of thermal expansion, and sufficient
ductility to seal fractures--have been demonstrated in salt.

Response

In the final evaluation of sites for recommendation for site
characterization, the postclosure guideline on rock characteristics--including
the cited favorable condition--is only one of the three guidelines grouped
together in a major consideration that examines the effects of repository-
induced heat. S

Issue I
One commenter ‘asked whether rock porosity has been .adequately measured.

Response

Since the largest specimens sampled to date are the cores from exploratory
drilling, this is the size of specimens on which porosity has been measured.
Larger-scale measurements of porosity can be made indirectly by geophysical -
logging techniques. Larger-scale measurements of porcsity will be made during
site characterization.

Issue
One commenter reguested that the differences between the expected

performance of the saturated and the unsaturated zones be mentioned in the
discussion of postclosure rock characteristics in the EA for the Hanford site.

Response

The DOE recognizes that there are distinct and different advantages
to each of these emplacement conditions. Since the candidate horizon at the
Hanford site is in the saturated zone, it is inappropriate tao describe the
advantages of the unsaturated zone in the EA for the Hanford site.
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Issue

One comme:ter requested that the magnitude of the thermal pulse be
discussed in tue EAs, to evaluate its significance for the postclosure
guidelines.

Response

The effects of heat are described in Sectios 6.3.1.3.4, 6.3.1.3.6, and
6.3.1.3.7 of the EAs. Not all the expected effe.t? of heat are discussed in
a particular section.

Issue

One commenter asked whether fractures can be thermally induced.

Response

Fractures can be thermally induced, but fractures have not been observed
to be sizable under dry conditionsa., Thermally induced fractures usually occur
from rapid increases or decreanes in the heat content of a rock or through
heat loadings that would be far more severe than those of a repository.
Additional data on the potential effects of thermally induced fracturing on
repository performance will be gathered during site characterization.

Issue

One party felt that, according to the results in Table 7-17, the basalt
site (Hanford) should be ranked higher than the Deaf Smith site.

Response

In regard to Table 7~17 of the draft EAs, the commenter is correct.
Issue

A commenter ‘disagreed with the finding for the Hanford site of ''not
present' for potentially adverse condition 2 of the rock-characteristics
guideline, saying -that "the potential for thermally induced fracturing and
for the dehydration of fracture (infilling) material is present at the Hanford
site, though it may occur only in areas near individual waste packages."

Response

The reasoning behind the finding of '"not present' for potentially adverse
condition 2 for this guidellne is given in Section 6.3.1. 3 6 of the final EA
for the Hanflord site. :

Issue
One commenter questioned ‘the basis for the statement that:potential

stability:problems: would not affect the containment aud isolation capability
of the Hanford 31te.‘ . _
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Response

At the Hanvord site, all excavations would be backfilled before closure,
but there would be some limits to the degree of roc® adjustment that can take
place. The Harford site is not initially taking crudit for the containment
capability of tue host rock and intends to demonstr:te that the site performs
acceptably witl.out taking credit for travel throug! the dense interior.

Issue

One comment:r felt that the evaluation of the L chton Dome site against
the postclosure guideline on rock characteristics shwuld consider the presence
of anomalous zones.

Response

The DOE acknowledges this concern and has expanded Sections 6.3.3.2.1 and
6.3.1.3.2 in the final EA for the Richton Dome to d'scuss this topic.

Issue

One commenter asked why the Davis Canyon and the Deaf Smith sites were
ranked close together on postclosure rock characteristics when the discussion
for the preclosure guideline on rock characteristics indicates
more~substantial differences between the sites.

Response

The term "flexibility'" is considered to have a different meaning in
the preclosure and the postclosure guidelines. Before closure, the DOE is
concerned about whether a repository can be constructed. For the postclosure
period, the DOE is concerned about how well the host rock (and other
components) will isolate the waste from the accessible environment. Thus,
the flexibility portions of the two guidelines are not equivalent. The
preclosure and the postclosure evaluations are consistent with the intent
of each guideline.

Issue

One commenter felt that insufficient credit has bezen given to the Davis
Canyon site for the higher rock strength that results from a lack of clay
insolubles in the host: rock.

Response

Because of the lack of data from boreholes, rock strength at the Davis
Canyon site is associated with a high uncertainty. Salt in general is a
low-strength rock and is described as such in Section 6.3.1.3 of the EA for
Davis Canyon. To claim an advantage for the Davis Canyon site at this time
is not considered conservative.
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Issue

One commentes stated that at the Davis Canyon site the carnallite
contained in the -ock salt would melt at repository cjierating temperatures,
producing corrosive brine and volume changes.

Response

The correosive effects of carnallite are discus-e! in Section 3.2.7 of
the EA for Davis Canyon. The volume percentage of carnallite is small, and
the effect of melting such a small volumetric fractio: is not considered
significant a* present.

Issue

One commenter was concerned that at the Davis Canyon site the repository
horizon would be the uppermost salt bed (salt cycle 6), and hence the salt
barriers to the upward migration of radionuclides would be minimal.

Response

The significant Pennsylvanian and Permian strata overlying the host rock
would provide an adequate barrier. Furthermore, the hydrologic gradients at .
the gite are predominantly downward. , '

Issue

One comment about the Davis Canyon site said that thermal uplift
will cause fracturing in the upper 625 feet of the overburden above the
site, including extensive portions of the Cedar Mesa and the Elephant Canyon
Formations, both of which supply water to wells and springs in the Canyonlands
National Park. :

Response

Thermal uplift has been calculated to provide a maximum 1ift of
approximately 1 meter. Thermal dispersion would probably prevent this
uplift from seriously displacing strata and interrupting aquifer continuity.

Issue
One commenter felt that the Yucca Mountain site should be ranked more

highly on postclosure rock characteristics than the Deaf Smith site because
Yucca Mountain appears to be more favorable in Table 7-3.

Response

The principal reason for this apparent discrepancy is explained in the
fourth paragraph on page 7-27 of the draft Eas.
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C.3.4.1.5 Climavic change

Issue

One reviewe. questioned whether it is worth worivying about an increased
precipitation and runoff in the next 10,000 years an: the potential for
perched water tbnt might intersect the repository st :ft.

Response
The DOE agrees. Such a scenario does not appes: in the final EA.
Issue

A reviewer said that the Hanford site should be ranked lowest on the
climatic-change guideline because of the potential for catastrophic flooding
and lakes, as evidenced by recent catastrophic flooding.

Responsge

The Hanford site would not be affected by catastrophic flooding after
repository closure because such flooding occurs on the surface. and the: shafts
and boreholes would be sealed.

Issue

The reviewer inquired as to whether changes in surface-water conditions
at the salt sites could increase salt dissoclution and why these changes were
not considered.

Responsé

This Questidn is addressed in Section 6.3.1.4.2 of the dvafh and the
final EAs for the salt sites.

Issue

One party noted that, in the climatic~change guideline, the conclusion
for potentially adverse condition 1 for the Deaf Smith site is based on
available data for the Quaternary Period. Yet the discussion on favorable
condition 2 states that data for the Deaf Smith site are insufficient to
determine the effects of changes on the hydrologic system.

Response

Potentially adverse condition 1 and favorable condition 2 are quite
different. The latter states that climate changes have had little effect on
the hydrologic system, whereas the potentially adverse condition states that
climate changes could affect the ground-water flow system to significantly
increase the transport of radionuclides to the accessible environment. Thus,
the available data are adequate to address one, but not the other, condition.




Issue

One comr:nt pointed out that an increase in the recharge and discharge of
aquifers may .ot alter permeability within a salt sequence but might increase
salt dissolut‘on at the salt-rock interface and sit(t margins,

Response

While dissolution in these areas may be inc~e.sed during times of
increased recharge and discharge, the calculated raites of dissolution are
conservative to account for any additional dissolu ion that may result from
the increased availability of water.

Issue

‘The sites are ranked equally with respect to climatic change, yet Table
7-4 seems to rank Yucca Mountain glightly better than the other sites.

Response

In Table 7-4 of the draft EAs the Yucca Mountain site shows "not present"
for a potentially adverse condition related to a potential rise in the water
table. This applies only to Yucca Mountainj the other sites are below the
unsaturated zone.

C.3.4.1.6 Erosion

A number of commenters expressed concern that the DOE has not adequately
considered all information in the comparative evaluation of the sites against
the guideline on erosion. The issues raised include changes in the ranking of
sites, the relative importance of the potentially adverse and favorable
conditions, and specific comments on erosion at Yucca Mountain and Hanford.

Issue

One commenter proposed that all sites except Yucca Mountain be ranked
equal on the erosion guldeline; Yucca Mountain should have a lower ranking
because the repository would be closer to the surface.

Response

As stated in the draft EA, the objective of the erosion guideline is to
ensure that erosional process acting on the surface will not be likely to lead
to radionuclide releases greater than those allowed by regulations. The
ranking evaluations in the draft EA were based on the qualifying, favorable,
and potentially adverse conditions as they influence this objective.:

Issue
One party argued that the favorable and potentially adverse condition for

the erosion guideline are not of equal importance and should not be treated as
equal.
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Response

The DOE agrees. The qualifying condition relates to the requirements of
40 CFR Part 191, 2s implemented by the provisions of :0 CFR Part 60, and
therefore the second favorable condition, if it is present, is the most
significant becsarse, according to 40 CFR Part 191, eu23nts with less than one
chance in 10,000 over 10,000 years need not be consi ered in assessing
postclosure performance. In general, if favorable ccadition 2 is present at a
site, favorable condition 3 also is likely to be prrsent and both potentially
adverse conditions are likely to be absent. Becaus.: favorable condition 2 is
present at all sit3s, all sites are rated equal with espect to the qualifying
condition, _

Issue

For the Hanford site, questions were raised regarding the proposed depth
of the repository versus favorable condition 1 and the erosion depth from
regional base levels discussed in favorable conditior 2.

Response

Favorable condition 1 does not limit the depth of a repository; it merely
says that ability to emplace waste at least 300 meters below the surface is
favorable. The regional base levels in the draft and final EA for Hanford
should be considered as bounding estimates, not as best estimates. Even under
bounding estimates, Hanford was found to have favorable condition 2 and thus
is rated the same as the other sites. :

Issue

One commenter expressed concern that the evaluation of Yucca Mountain: did
not fully take into account portions of the repository whose depth is. less
than 300 meters. - :

Response

As reported in the draft and the final EA for Yucca Mountain, the
minimum thickness of the overburden above the underground facility is about
230 meters, at the western edge of the primary area. However, for about 50
percent of Yucca Mountain the overburden is more than 300 meters thick.
Because all of the repository would be at a depth greater than 200 meters, the
site would not be disqualified. As stated in the draft EA, the fact that
Yucca Mountain does not possess favorable condition 1 (waste emplacement below
300 meters) does not appear significant, because an evaluation of erosion
rates for Yucca Mountain, applied to the 230-meter minimum depth, indicates
that erosion would not significantly affect waste isolation over the next
10,000 years.
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C.3.4.1.7 Dissolution
Issue

One revicwer felt that the draft EA did not cnasistently treat the
favorable and the potentially adverse condition u-uer dissolution for the
three salt sites.

Responsge

The dissolition section in the final EAs has 1 :en revised to present a
more consistent discussion of the two conditions for the salt sites. '

Issue

One commenter objected to the statement that no significant dissolution
has been identified at the Deaf Smith' site because the statement is'based on':
data from a well 3 miles from the site and seismic-reflection: data- that do not
"cover'" the site.

Response

While the available data from the area of the site do not unequivocally
show that there is no dissolution at or near the site, data from boreholes,
seismic~reflection measurements, as vwell as surface mapping have uncovered no
evidencé that significant dissolution eccurred beneath the Southern Highlands
at any time during the Quaternary Period.

Issue

One reviewer asked why the Pennsylvanian faults that occur 7 miles from
the Davis Canyon gite were not mentioned in the discussion on dissolution and
whether the rates at which dissolution fronts are migrating could increase
with the predicted increase in precipitation.

Response

The faults described by the reviewer die out in the lower part of the
Paradox Formationj these faults have no surface expression. In addition, mo
indication of dissolution has been observed to be associated with these
faults. 1In regard to the second question, no dissolution fronts have been
identified in the study ared. Discrete dissolution features like Lockhart
Basin and Beef Basin may be affected by an increase in precipitations howeve
the current rate :of dissolution is not known. :

Issue

One commenter objected to Yucca Mountain's receiving a finding of
"not present" for the potentially adverse condition under the dissolution
guideline. The repository would be near the breccia of the Solitario Canyon
fault zone, which the draft EA does not discount as a dissolution phenomenon.
Therefore, unless sufficient data are available to show that the fault is
not related to caldera collapse, it should be assumed that the fault is a
dissolution feature and the Yucca Mountain site should be considered as having
this potentially adverse condition.
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Response

The solubility of tuff in ground water is extreme.y low; furthermore, the
hypothesis that the Solitario Canyon fault is a disso! .tion feature is not
credible., Any bre-:cia associated with the fault zone ’¢ of tectonic origin,
and there is no lugical reason to believe that the fa 't is the result of
dissolution.

C.3.4.1.8 Tectonics

A number of commenters expressed concern that the DOE did not adequately
consider.all information in determining numerical ratings for the postclosure -
guideline on tectonics. Among the issues raised were the treatment of
preexisting faults at the Deaf Smith site, the potential for diapirism in
general and salt novement at the Gibson Dome as it relates to Davis Canyon,
and the level of tectonic activity at the Yucca Mountain site.

Issue Co

One commenter wanted to know how preexisting faults at the Deaf Smith
site were treated in the comparative evaluation against the poscclosure"
guideline on tectonics: ; 4 . e

Response
The evaluation of tectonic and igneous events 1s based on our

understanding of those processes during the Quaternary Periocd. Faults that
have been active during the Quaternary are more likely than older faults to be
active now and for the next 10,000 years. The Deaf Smith site is different
from the Davis Canyon site because Quaternary faults have been identified: near
Davis Canyon but not near Deaf Smith. Thus, Deaf Smith 1§ more favorable with
respect to Quaternary faults. A ' , »

Issue

Some commenters asked why diapirism was not discussed in the comparative
evaluation of sites, citing the Gibson Dome in Utah as a structure in which
salt movement continues today. : R oot

Response

Potentially adverse condition 1 of the postclosure tectonics guideline is
based on evidence of acdtive tectonic processes, including diapirism. Although
not explicitly discussed -in Chapter 7, diapirism was evaluated in the draft
EAs for the salt sites. As explained in Chapter 6 of the .EAs, there is
evidence that diapirism has not been active at any of the 'three 'salt sites-
during the Quatermary Period.

In regard to the Gibson Dome, the final FA for Davis Canyon explains
that some degree of salt flow has occurred within the evaporite units near
the Davis Canyon site, but the area of the site gemnerally contains relatively
undisturbed bedded salt. '
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Issue

Several comments pertained to the level of .ctonic activity at the Yucca
Mountain sit: and the treatment of tectonics in #.te evaluation.

Response

The evaluation of sites against the postcl.sure guideline on tectonics is
primarily concerned with the effects of tectoni. e¢vents on waste containment
and isolation. As stated in the draft EA, the avu lable data do not suggest
that tectonic ¢vents at Yucca Mountain, Davis Cany.n, and Hanford could both
alter the hydrologic flow system and lead to radionuclide releases after
repository closure. An accurate evaluation against the postclosure guideline
on tectonics includes not only an assessment of the probabilities of events
but also an assessment of whether an event could adversely affect the
repository system.

In the final EA for the Yucca Mountain site, the discussion of repository
performance has been expanded in Chapter 6 because the tectonic activity
warrants additional discussion, The revised discussion adds perspective to
issues on postclosure tectonics. It includes such factors as ground-water
flux and travel time, waste-package integrity, the careful consideration
during repository development of recognizable faults that appear to have
any possibility of movement, and the geochemical capabllities of the site.
While many studies remain to be completed, particularly with respect to
probabilities, preliminary assessments of system performance suggest that
tectonic events are not likely to lead to radionuclide releases in excess of
regulatory limits.

Issue

One commenter argued that the DOE failed to identify or evaluate the
seismic risk at Yucca Mountain (as shown in a map of geismic risk produced by
the U.S. Geological Survey). The map clearly shows that Yucca Mountain is in
a region of major seismic risk. The seismic risk in this region is much
higher, in fact, than that at any of the other sites.

Response

The draft EAs recognize that the tectonic hazard at the Yucca Mountain
site is higher than that for the other sites (page 7-116). Both the postclosure
and the preclosure rankings (pages 7-44 and 7~115) reflect this relative
comparison.

If the Yucca Mountain site is selected for characterization, site-specific
estimates of seismic hazards will be made during characterization. In parallel
with this, each site will be evaluated for the significance of tectonic hazards
with respect to the total risk.
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C.3.4.1.9 Natural resources

A number of commenters expressed concern that ti:e DOE did not adequately
consider all inf-rmation in ranking the sites for th: postclosure guideline
on natural resources. The issues raised include the valuation of future
resources and the use of artificial markers as well «s specific comments
on resources it Deaf Smith, Davis Canyon, Hanford, . ¢ Yucca Mountain.

Issue

One commenter pointed out that the resources of 'oday may not be the
resources people will seek in the distant future.

Response

The evaluation of natural resources has been based on '"reasonable
projections of value, scarcity, and technology," as stated in the qualifying
condition of the guideline. This statement is meant to reflect the NRC's 10
CFR Part 60, which states that the evaluation of the resource potential should
consider whether economic extraction is currently feasible or potentially
feasible during the foreseeable future. Thus the goal of natural-resource
assessment is to ensure an acceptably low likelihood of postclosure human
activities that would be detrimental to waste containment or isolation.

This does not mean that the future development of a "new" resource can be
absolutely ruled out, but, on the basis of our present understanding, this
potential can be minimized. Furthermore, it 1s expected that permanent
markers and records will also reduce the potential for human interference
at the repository site.

Issue

One party commented that Chapter 7 of the draft EAs contained no more
than a passing mention of artificial markers and asked whether there are any
site~gpecific factors affecting the use of such markers.

Response

As stated in the qualifying condition for the postclosure guideline
on natural resources, in assessing the likelihood of postclosure intrusion,
the DOE will consider the estimated effectiveness of permanent markers
and records. In evaluating the sites against the guidelines, the EAs
qualitatively considered the effectiveness of markers and records in
reducing the likelihood of human intrusion within the controlled area.

Issue

One party said that the Hanford site has a potential for ground-water
resources and natural .gas and should be disqualified for that reason.

Responge

As discussed in the final EA for the Hanford site, the finding for
potentially adverse condition 1 has been changed from '"not present” to
"present” because of the potential uses of ground-water resources and
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natural gas. t should be noted, however, that although source beds (for
hydrocarbons) wuy exist beneath the basalt, present exploration activity has
not found adeqate evidence of significant concentrations of any mineral or
rock that is unique to the Hanford site. The geotnermal potemtial of the site
is considered unonfavorable. The revised evaluatio: of the Hanford site is
based on ths l.test information on the potential f.r hydrocarbon and other
resources. As the potential for resource extracts: o is by nature speculative
and the use of permanent markers and records will :¢ssist in reducing the
likelihood of human intrusion within the controll :¢ area to very low values,
the Hanford site should not be disqualified becaute¢ of the potential for
natural resources.

Issue

One commenter suggested that the EA for Davis (anyon evaluate ground
water and the Colorado River as valuable natural resources. Another commenter
noted that, although Chapter 7 suggests that only minor aquifers exist above
the host rock at Davis Canyon, the Cedar Mesa sands.one aquifer, which
overlies the host rock, is used as a water supply for the Canyonlands
National Park.,

Resources

As discussed in the final EA for Davis Canyon, ground-water use in
the area and viecinity of the site is minimal., Existing wells yield small
quantities of ground water from the Glen Canyon Group as well as the Cedar
Mesa and Cutler strata; however, these wells are less than 400 feet deep.
As such, ground water is not expected to have an adverse effect on the
ground-water flow system. Section 3.3.1.5 of the final EA discusses water
availability and demand, including the amounts of water available from the
Colorado River in a Davis Canyon region. Because the Colorado River is too
far for its use to be practical, it was not considered significant as a
potential resource that would directly affect the Davis Canyon site.

The commenter is correct in noting that the Cedar Mesa sandstone aquifer
supplies water for Canyonlands; however, this aquifer is not highly productive:
at the Davis Canyon site. As summarized in Chapter 3 of the draft EA, this
aquifer produced only a few gallons per minute from its entire thickness at
well GD-1. '

Issue

One party questioned the assessment of natural resources at. Yucca ::..
Mountain, saying that the mineral potential had been ineffectually evaluated.

Response

As discussed in the final EA for the Yucca Mountain site, there are no:
energy or mineral resources for which economic extraction is feasible in the
foreseeable future. The DOE does not agree that the mineral potential of the
site has been ineffectually evaluated. The evaluation is based on a review
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of the literature, exploration and geologic mapping Ly the U.S. Geological
Survey, and geocl:a2mical analyses of cores and cuttings taken from boreholes at
and near Yucca Mountain,

C.3.4,1.10 Site ownership and control
Issue

The draft EA states that there is no basis for 4 stinguishing among the
sites in terms of site ownership and control at the buzinning of the
postclosure f:riod, and therefore all sites were ranked equally on this
guideline. One commenter asked why, if this is correct, land ownership is one
of the guidelines.

Regponse

The postclosure guideline on site ownership and control is included
in the siting guidelines to ensure consistency with the portion of NRC
regulations in 10 CFR Part 60 that addresses the long-term contral of the
site by the DOE (10 CFR 60.121). In addition, this postclosure guideline is
distinguished from the preclosure guideline on site ownership and control in
two ways. First, the favorable condition for the preclosure guideline refers
to the control of "...all surface and subsurface mineral and water rights by
the DOE," whereas the favorable condition for the postclosure guideline refers
to the "control of land and all surface and subsurface rights by the DOE."
Second, the preclosure guideline is directed at the DOE's ability to comtrol
access to the site during repository operation, under the requirements of
the system guideline for radiological safety. The postclosure guideline, in
contrast, is a part of the human-interference guideline (960.4-2-8), which is
intended to ensure that future generations will not compromise the integrity
of the repository. Thus, although the DOE does not believe that there is
currently a basis for discriminating among sites on the basis of postclosure
site ownership and control, the guideline serves a necessary function in the
siting process. : »

C.3.4.2 Comparison of sites on the basis of preclosure guidelines

The preclosure guidelines are divided into three groups, in order
of decreasing importance: (1) preclosure radiological safety; (2)
socioeconomics, environment, and transportation; and (3) ease and cost
of siting, construction, operation, and closure. The issues raised in
comments on the evaluation of the sites against these guidelines are
summarized and addressed in this section.
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C.3.4.2.1 Preclosure radiological safety

The prec!osure guidelines on radiological safety consigt of four separate
guidelines: ‘1) population density and distribution, (2) site ownership and
control, (3) meteorclogy, and (4) offsite install:cions and operations.

€.3.4.2.1.1 Population density and distributior
Issue

Many commenters stated that the evaluation of the Hanford site against
the guideline on population density and distribution did not take into account
the approximately 12,000 workers that the DOE and its contractors currently
employ at the Hanford Site or the 3,500 of these 12,000 workers who work in
the vicinity of the potential repository site. These commenters stated that
the objective of the guideline is to protect the nealth and safety of both the
public and repository workers and that the evaluation presented in the draft
EA ignored the safety of the Hanford workers. Sewveral of these commenters
said that it is ridiculous to argue that the 3,500 Hanford workers in the
vicinity of the site are 'mot members of the general public' as the draft
EA states on page 7-57. Others insisted that the presence of these Hanford
workers constitutes a high daytime population density for the site.

Response

The DOE agrees that the 3,500 Hanford workers must be considered members
of the general public for the purposes of this evaluation. However, these
persons work in the general vicinity of the site and not, as the guideline
condition stipulates, "within the projected site boundaries.”

Issue

One commenter noted that the draft EA reported the population density
for the Hanford site as 43 persons per square mile and for the Richton Dome
site as 4C persons per square mile, but nounetheless the Hanford site received
a much higher score on this guideline than did the Richton Dome.

Response

The guideline on population density and distribution requires the DOE
to evaluate the remoteness of the site from highly populated areas in
addition to the population density of the general region of the site. While
the population density is similar for both sites, the controlled area of a
repository at the Richton Dome site would be adjacent to the town of Richton.

Issue
A few commenters stated that the evaluations of sites against the first
favorable condition of the guideline on population density and distribution

should consider transient populations. These commenters suggested that this
condition might affect the population density given for the Davis Canyon site.
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Response

Transient populations are explicitly consider:d by the first potentially
adverse condit.ion, which addresses high residential, seasonal, or daytime
population densities within the projected site bou-daries. Chapter 7 of the
final EA also iddresses such transient populationc as users of offroad
vehicles. These considerations do not significant.y affect the population
density for the Davis Canyon site.

C.3.4.2,1,2 Site ownership and control
Issue

Many commenters stated that the ranking of the Yucca Mountain and
the Davis Canycn sites--both of which are on land oned by the Federal
Government—-- below the Richton Dome and Deaf Smith sites is indefensible
and highly artificial, They insisted that to transfer land belonging to the
Federal Government is easier than obtaining private land. One person said
that persons who face the loss of their property will go through every legal
means possible to keep their land. Another pointed out that the acquisition
of private land is time consuming and expensive and that affected landowners
have testified that they will not enter into voluntary leases or purchase-sell
agreements; this commenter claimed that even identifying all of the affected
owners of surface and subsurface rights will take time, given the large number
of owners involved.

Iwo commenters noted that the Congressional action described as necessary
in the draft EA for the Yucca Mountain and Davis Canyon sites would not be
necessary until the time, or after, Congress approves the site for a
repository, pursuant to Section 115 of the Act. They felt that it was
ridiculous to argue that Congress would override a State veto of a site
selection and then fail to expeditiously transfer land title to the DOE., All
of these commenters therefore recommended ranking the Yucca Mountain and the
Davis Canyon sites above the Richton Dome and the Deaf Smith sites because
they believe that the transfer of land between Federal agencies is easier than
obtaining private land.

One commenter stated that to obtain land at the Richton Dome site would
create major, negative, and highly disruptive impacts for innocent citizens
and that these impacts could be avoided at either the Yucca Mountain or the
Davis Canyon site. Another party suggested that the Richton Dome site should
be ranked below the Deaf Smith site because the privately.owned land at Deaf
Smith is agricultural land, of which there is no shortagz.

Response

The guideline addresses only the complexity of procedures for acquiring
the needed land. The complexity of these procedures does not necessarily
reflect the value of the land or the associated social or economic inpacts.
The DOE is aware of the socioeconomic impact of acquiring lands, especially
privately owned lands, and the socioeconomic aspects of land acquisition are

Y
4

C.3-55

g§'0i0 08 L 422



considered unde: the socioeconomics guideline. For sxample, the DOE
recognizes that the condemnation of privately owned lands could disrupt the
lives of displaced landowners.

Issue
One commenier recommended that the Richton Dome site be ranked last, just .

below the Deaf Smith site, because there are more !anlowners at Richton Dome
than at Deaf Smith.

Response
The DOE has not determined exactly how many landowners there are at the
Deaf Smith and the Richton Dome sites. If one or both of these sites are

recommended for site characterization, the DOE will identify the affected
landowners as part of the formal land-acquisition process.

€.3.4.2.1.3 Meteorology

Issue

One commenter stated that it is not possible to make a comparative
evaluation of the sites against the meteorology guideline, bacause of the lack
of data and incongistencies in the types and quantities of data available for
the various sites. .

Regponse

The siting guidelines acknowledge that complete data would not be
available for all evaluations of the sites against the guidelines. The
guidelines provide for evaluating sites on the basis of available data. In
evaluating the sites against the meteorology guideline, the DOE used best
estimates based on available data and conservative assumptions.

Issue

Several persons commented on populaticn considerations under the
guideline on meteorology. One commenter stated that the size of offsite
populations has not been appropriately considered under the ranking.

Another noted that site comparisons would be facilitated if all EAs expressed
population density as ''persons per square mile" rather than "population
densities higher than average.'" Another commenter requested that the

workers employed at the Hanford Site be considered under thig guideline.

Response

The meteorology guideline is concerned primarily with meteorological
conditions and events that could affect the transport of radicactive materials
to persons beyond the boundaries of the site. The characteristics of offsite
populations are considered separately under the guideline on population density
and distribution. Meteorological information is combined with information about
the population to evaluate the sites under the syastem guideline for preclosure

C . 3“"‘56

folniols 1423



radiological safety. If in comparing the sites against the meteorology
guideline the D(i used population characteristics other than those specified by
the guideline (:.e., location and density relative to regional density), double
counting for population conditions would result,

The workers at the Hanford Site have been cons!sd~red in determining the
regional popula'ion density and in the final EA are specifically addressed under
the guideline on population density and distributio .

Issue

Some commenters noted that the draft EAs for th. Davis Canyon and the
Hanford sites were inconsistent in the evaluation of the first potentially
adverse condition of the meteorology guideline, and this inconsistency is
reflected in the comparative evaluations of Chapter 7. The draft EA for Davis
Canyon states that the town of Moab, 33 miles downwind, is close enough for the
first potentially adverse condition to be present. However, the draft EA for
Hanford says that the downwind city of Richland is sufficiently far from
the site (22 miles) for the first potentially adverses condition to be not
present. Similarly, the Hanford site, which appears to have more stagnation
episodes than Davis Canyon, was ranked higher for dispersion conditions.

Response

The EAs have been revised to take a consistent approach on this
condition. They define '"prevailing meteorological conditions' to mean the
most common annual average wind direction in any 22.5-degree sector and
consider nearby population centers to be within a radius of 50 miles from
the site, unless it is possible to document that atmospheric dispersion is
sufficient to permit a smaller radius. As a result of this approach, the
final EAs for both the Davis Canyon and the Hanford sites consider this
potentially advetse condition to be present. »

Issue

The Hanford site is not considered to have the second potentially adverse
condition, which pertains to extreme weather, although Chapter 3 of the EA
shows that part of the site would be inundated by the probable maximum flood
and that the area has experienced a maximum snowfall of 24.5 inches.

Responsge

The second potentially adverse condition refers to the historical
frequency of extreme weather. The probable maximum flood is a statistical
worst-case flood. The DOE considers the 100-year flood to be an appropriately
severe flood for this.condition. The record snowfall occurred in 1916 and is
not considered representative of recurrent conditions in the area.of :the site.
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C.3.4.2.1.,4 O0ff:ite installations and operations
Issue

One person asked the DOE to explain how two si::s with the same number of
deleterious con’itions can have different utility vi.lu2s. Another commenter
suggested that :he Hanford site be disqualified und » this guideline because
of conflict with nearby atomic-energy defense activ.ties or, if it can be
demonstrated that the conflict is not irreconcilable¢, that the ranking of the
site be significantly lowered.

Responge

Section 6.2.1.5 of the EA for the Hanford site demonstrates that there
will be no irreconcilable conflict between a repository and nearby
atomic-energy defense activities.

Issue

One party asked the DOE to identify the other nuclear ingtallations that
contribute to radioactive releases in the area of the Davis Canyon site.

Response

The contributing facilities are three uranium mines. They are discussed
in Section 7.3.1.1.4 of the draft EA for the Davis GanyOn site. ’ - RN

C.3.4.2.2 Environment, 8ocioeconomics, and transportation:

This group of preclosure guidelines consists of separate guidelines on
(1) environmental quality, (2) socioeconomic impacts, and (3) transportation.

C.3.4.2.2.1 Environmental quality
Issue , PR U

A commenter requested that the sites be compared on the basis of their
relative risk to water resources.

Response

The final EAs contain an evaluation of compliance with the ground-water
protection requirements of the final EPA standards, 40 CFR Part 191 (EPA,
1985). These standards require that the repository may not cause the
radionuclide concentrations in "a special source of ground water'" to
exceed specified limits for 1,000 years after waste emplacement.

The presence of sources of ground water suitable for crop irrigation or
human consumption without treatment is potentially adverse condition 2 of the
postclosure guideline on geohydrology. The comparative evaluation of sites
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did include this condition (see Sections C.3.4.1.2 and C.5.1 for comments on
geohydrology). :n addition, the comparative evaluation incluided in the
disqualifying coudition for the preclosure guideline on socioeconomic impacts
pertains to significant effects on the quantity or tre quality of water from
major water suppiles (see Sections C.3.4.2.2 and C.7.4),

Issue

One comienter contended that the EA for the basilt (Hanford) site should
acknowledge the presence of potentially adverse cor i.tions regarding (1)
projected major conflicts with environmental requiisrents and (2) significant
adverse environme:ntal impacts that cannot be avoided »r mitigated. This
contention was based on claims of uncontained hazardous materials and
controversy over the discharges of radioactive materials from DOE facilities
at Hanford.

Response

The guideline on environmental quality is concerned with significant
adverse environmental impacts at the repository site. It does not address
the effects of unrelated activities.

Issue

One commenter stated that the DOE has not done the work to determine
whether or not significant Yakima Indian cultural or relkigious resources would
be adversely affected, especially in light of previous effects on Gable
Mountain. He felt that the fifth potentially adverse condition should be
considered present at the Banford site.

Response

Parts of Gable Mountain have been examined by a reconaissance-level study
that identified Gable Mountain and Gable Butte as having religious
significance to local Indian groups. The DOE maintains that site
characterization and repository development can be performed at the Hanford
site without exerting any significant adverse effects on any. significant
Native American religious or cultural resources.

Issue

Dme person felt that the ranking of the Richton site should be lowered
because environmental impacts would be experienced by the persons living at
the site.

Response

The nearness of the town of Richton has been given due considerationm in
the evaluation of that site against the guideline on population density and
distribution (see Sections C.3.4.2.1 and C.6.1 for comments on that guideline).
To consider the population of Richton in evaluations against the guideline on
environmental quality would result in double counting.
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Issue

Several ¢.mmenters said that greater emphasgis should be placed on the
proximity of ti:e Davis Canyon site to the Canyonlanis National Park.

Response

The guideline on environmental quality calls ~or an assessment of effects
on any national parks and of irreconcilable conflicts with .a park. The final
EA for the Davis Canyon site presents such an eva ustion for the Canyonlands
National Parkj the evaluation uses criteria develcpsd by the National Park
Service to test Sor irreconcilable conflicts. (8ee also Sections (.3.3 and
c.7.1.)

Issue

One person said that the comparative evaluations should consider the
uncertainties about the ability of the Deaf Smith site to comply with the
requirements of the Texas Mine Bhaft Act. .

Response

The DOE acknowledges that uncertainties about compliance with environmental
requirements should be considered in the comparative evaluation. The evaluation
of the Deaf Smibth:gitie has been revised to address the uncertainty about
compliance with the: Téxas Mine Shaft Act.

Issue

One commenter asked whether the DOE will guarantee protection of the
Ogallala aquifer or, if not, how the DOE proposes to mitigate any releases.
into the Ogallala.

Response

It is the DOE'!s:position that the quality of -the envirohment éb the Deaf-‘
Smith site can be ‘adequately protected. Sections 4.2.1.4.and 5.+2.2 of +the.,
Deaf Smith EA address protection of the Ogallala aquifer.

Issue

Several issues were raised about the Davis Canyon site. One commenter
stated that air-quality impacts are double counted, being considered both
under the environmental quality and the meteorology guidelines. Several
commenters questioned the DOE's ability to determine the presence of an
irreconcilable conflict with the Canyonlands National Park, since it appears
that the DOE is not fully aware of the Park's designated uses. A commenter
felt that, since neither favorable condition is present, the Davis Canyon sgite
should possess both corresponding potentially adverse conditions. A commenter
agreed that the ‘site has the third potentially adverse condition, but believes
it should have the fourth as well,. It was noted by one commenter that the
Davis Canyon site discussion should include the possibility of critical
habitat. A commenter noted that the findings for the Davis Canyon site under
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the first and tie third disqualifying conditions wevre based ¢n insufficient
data and questi ncd the statement that repository-related activities will be
conducted withis the park.

Response

The only cvaluation of air-quality impacts occiry under the environmental
quality guideline. The meteorology guideline is ¢ ncerned primarily. with-
radiological safety; it addresses only those metec. jiogical conditions and
phenomena that affect the trangport of radioactiv: iaterial to offsite areas.

The DOE has expanded the evaluation of Canyonl nds National Park and
possible iupacts throughout Sections 4.2 and 5.2, wi.th summaries presented in
Sections 4.4.1 and 5.5.1. The results of the evaluations show that there will
be no irreconcilable conflict with the uses of the park,

The guideline did not intend for the pairs of first and second conditions
to be reciprocal. Each palr delineates a possible range for that condition. -
Therefore it is possible to not have either condition.. For example, on the
second set the favorable condition is not present because it cannot be
projected that impacts will be mitigated to insignificant levels. The
corresponding potentially adverse condition is not present, however, because
it is projected that significant impacts can be mitigated to acceptable levels.

Because of potential effects on the Newspaper Rock State Historical
Monument, the evaluation of the Davis Canyon site was revised to state that
the fourth potentially adverse condition is present. ' A summary aof possible
critical habitats was added to the comparative evaluation, but the finding for
the sixth potentially adverse condition was not changed. ;

The evaluation of potential effects on the Canyonlands National Park has
been revised gnd expanded, but the finding that the site is not diqualified
(see Section 6.2.1.6.4) was not changed. It remains the DOE's position that
no repository-related activities will need to be conducted in the Park.

The DOE considers the revised comparative evaluation to place an
appropriate emphasis on the proximity of the Davis Canyon site to Canyonlands
National Park. This evaluation is supported by Sections &4.4.1 and 5.5.1,
which have been added to the EA for the Davis Canyon site.

it
S{¥

C.3.4.2.2.2 Socioeconomic impacts r o v-~L{~;! Co
Issue

One commenter stated that, in evaluating the siteavon:FederaL'land,
acceptance by the:local population at. present should not :be. waighted too
highly because the acceptance must persist for 1,000 to. 10,000 .yeaxs.
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Response

Acceptanre by the local population is not directly considered in the
comparative eraluation of sites because it is not included in the siting
guidelines. PMublic acceptance, however, may affeu: the degree of conflict
between old and new residents and can be used as «wa indicator of social
impacts. iIn this light, the DOE does consider pu lic acceptance as a
contributing Jactor to the potential for social i:. >acts., The long duration
of the repesitory is acknowledged by the siting ,u.delines, which assign
primary importance to postclosure conditions.

Issue

One commenter expressed concern over the choiua of Hanford as a site for
characterization, saying that whether a repository would help to “stabilize
general economic conditions" is not as important as the long-term safety of
the site., The commenter stated that the Columbia River, which borders on the
Hanford Site, is used for irrigation and that site characterization at Hanford
could adversely affect the agricultural economies of the States of Washington
and Oregon,

Response

In order to be considered for a repository, a site must meet the
qualifying conditions of all the siting guideliues. Failure to meet even
one condition will disqualify the site. The objective of the guidelines is to
ensure that any site selected for a repository will meet all the regulatory
requirements for the protection of the health and safety of the public and the
quality of the environment., The ability to wmeet these requirements will have
to be demonstrated to the satisfaction of the Nuclear Regulatory Commission,
which will issue the authorization to construct the repository.

The DOE does not expect that site characterization for the Hanford site
would adversely affect agriculture in the State of Washington or Oregon.
Since no radicactive waste would be accepted at the site during this phase,
there is no potential for radioactivity to enter the Columbia River through
ground-water seepage.

Issue

One commenter suggested that the comparative evaluation of the Deaf Smith
and the Richton sites against the guideline on socioeconomic impacts should
rank Richton lower. This commenter stated that Deaf Smith's ranking was based
on impacts to agriculture, but that we currently have more agricuitural land
in production than needed. Another commenter suggested that ranking the Deaf
Smith site higher than Davis Canyon on socioeconomic impacts was arbitrary
because the discussion states that in-migration requiring mitigation will
occur at both sites and that effects on agriculture, a major sector of the
economy of Deaf Smith County, are possible. Two commenters objected that the
DOE had failed to consider any of the most important socioeconomic impacts.



Response

Chapter 7 of the final EAs presents a revised discussion of the
comparative evaliuation against the socioeconomics gu.:leline, including
the reasons the Pichton Dome site is believed to be s.ightly more favorable
in terms of sociceconomic impacts than the Deaf Smithh site and why it is
expected that souioeconomic impacts would be most se¢.ove at the Davis Canyon
site. For example, Chapter 7 explains why the potencial for effects on
community services is greater at the Richton Dome s'te tham at the Deaf Smith
site and why in-migration would exert more severe e.f=2cts at Davis Canyon
site than at Deaf Smith., Chapter 7 also discusses th agricultural industry
near the Deaf Smith site as an important primary sectur of the economy that
supports significant employment and business sales. The DOE does not believe
that the zvaluation of potential socioeconomic impacts at the Deaf Smith site
can be based on the amount of agricultural land in production in the United
States.

The guideline on socioeconomics addresses the mcst significant impacts
that may be induced by a repository. The favorable and potentially :adverse
conditions of that guideline were widely reviewed by the States, affected
Indian Tribes, Federal agencies, and the public during the consultation
process for the guidelines, :

Issue

Many commenters objected that the 1980 data presented in the draft EA for
the Davis Canyon site are out of date and lead to a misrepresentation of the
potential socioeconomic impacts of locating a repository in the area. One .
conmenter stated that housing is available in the area, the vacancy rate being
15 to 20 percent. Other persons said that the current unemployment rate
reported by the Utah Department of Unemployment Security is 23 percent whereas
the draft EA reports 7 percent. Another commenter noted that the area has an
abundance of water to sell and that the sewage-treatment plant was built to
accommodate an increase in populations, but the area has recently experienced
a decrease in population. Similarly, several other parties noted that,
whereas in 1980 the area's population was booming, the area is losing
population. Others explained that Grand and San Juan Counties had experience
in handling "boom'" conditions and had successfully handled two uranium and one
0oil boom. Many commenters pointed out that the testimony at the public
hearings in Utah and Texas showed that some residents of southeastern Utah
feel that the socioeconomic impacts would be both favorable and manageable,
while the residents of the Texas Panhandle believe that the socioeconomic
impacts on the town of Vega and the general agricultural economy would be
dramatic and severe. All of these commenters, therefore, suggested that the
Davis Canyon site should be ranked higher on the socioeconomics guideline and
at least above the Deaf Smith site.

Response

Having considered and evaluated the comments and the information included
in them, the DOE has revised the discussion of milling operations in the area
of the Davis Canyon site. The recent suspension of mining and milling
operations in the area has caused local socioeconomic conditions to change,
with currently greater hqusing availability, higher unemployment rates, lower
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school enrollmeats, lower per capita incomes, and greater out-migration.
Section 3.6 of the EA for Davis Canyon has been updated in regard to
information on aousing, personal income, unemployment rates, school
enrollment, an? the total population.

The DOE, rowever, does not believe that the D¢ vis Canyon site should
be considered wwore favorable than the Deaf Smith s ¢ for socioceconomics.
Davis Canyon ig still the only site where the analy-is predicts significant
repository~related impacts on community services, h:using supply, and local
government agencies in the affected area (see the a-aluations of the sites
against the firs“ favorable and the first potential:y adverse conditions of
the socioeconomics guideline).

Issue

One commenter asked the DOE to clarify the first full paragraph on
page 7-84. This paragraph, which discusses potentially adverse conditions
for socioeconomics, states that “at Davis Canyon, wuter requirements are also
not expected to adversely affect future development} however, this judgment
is preliminary, as there is some uncertainty about potential short-term
disruption of the area water supply during repository- construction at this
site." The commenter asked whether this statement implied disruptions of
ground water at the site.

Response

The statement does not imply disruptions of ground-water systems at the
site. The judgment is preliminary because it depends on the completion of two
new reservoirs in the Blanding and Monticello areas. The San Juan Planning
Council expects to build these two new reservoirs to take care of economic
development needs and is willing to sell or lease part of its appropriations.

Issue

One commenter asked how the repository's effect on the High Plains
aquifer in Texas would change if farmers move to dry-land crops or significant .
reductions in water use.

Response

Trends toward dry-farming could make the relative impact of withdrawing
water for repository-rzlated uses much more severe. The final EA does
consider this trend and the potential for relatively more severe effects
on water rights as well as consequent effects on future development near
the Deaf Smith site. : e

Issue

One commenter recommended that the DOE use the disqualifying condition
for the socioeconomics guldeline to disqualify tlie Deaf Smith site; this
disqualifying condition pertains to adverse impacts on water .quality or
quantity. The same commenter stated that, even if the DOE proceeded-to
rank the five nominated sites, it should not rank the Deaf Smith sice as
a preferred site. : :
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Response

Because the JOE can mitigate or compensate for the adverse impacts on
water quality anc quantity, the Deaf Smith site is not disqualified on the
basis of the socioeconomics guideline. The need to «nquire water rights that
could affect futire development in the area was cong' lered in the comparative
evaluation of thy five nominated sites against the s :ioeconomics guideline.
The selection of preferred sites, however, depends on a comparative evaluation
of the nominated sites against all of the siting gu dslines.

C.3.4,2.2.3 Tranaportation

Issue

Several commenters stated that certain factors were not adequately
accounted for in the relative ranking of the sites. .Jxamples of such factors
are cost, the emergency-response capabilities of affected States, and weather
hazards. One commenter alleged that only distance was considered.

Response

All of the factors in the transportation guideline were considered
during the comparative evaluation of sites. These factors include, but are
not limited to, those mentioned by the commenters: cost, emeérgency-response
capabilities, weather ‘hazards, and distance. The evaluations of the favorable
and potentially adverse conditions for each site in Section 6.2.1.8 of the
final EAs discuas the information used to reach the findings on the guideline
conditions.

Issue

Commenters noted that the draft EAs do not state what weight was given to
the various conditions of the transportation guideline. It was algo suggested
that certain favorable conditions, such as cost and risk, should be weighted
more heavily than others. These commenters contended that the DOE had stated
publicly that national cost and risk would be weighted at half the total
transportation ranking, but no similar statement is contained in published
documents. S C

Responsge

The DOE agrees that national cost and risk should be weighted more
heavily than the other factors in the transportation guideline. In the draft
EA, the DOE considered national cost and risk (favorable condition 5 of the
transportation guideline) to be weighted at 50 percent of the total importance
of that guideline. A detailed explanation of the process used to evaluate
the transportation conditions of the nominated sites for recommendation is
contained in the multiattribute utility analysis of the nominated sites.
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Issue

Several rommenters expressed disagreement witiy the finding made by the
DOE on the trensportation-guideline conditions. ““ey felt that, on the
basis of the c¢ata presented, several of the findii;: for the favorable and
potentially averse conditions were unjustified. ime commenter qubstioned
that only the Richton site received a finding of ' wesent'” on favorable
condition 5 (national cost and risk), and not Derf Smith and Davis Canyon as
well. Also noted were inconsistentcies in the di to for the various sites.

Response

Several of the findings for the favorable and potentially adverse
conditions of the transportation guideline have bezn revised in the final
EAs. These revisions are based on responses to public comments, additional
data, and additional analyses. To ensure consistency among the sites for the
guideline~condition findings, a common set of criteria was applied. The DOE
believes that all the findings reported under the transportation guideline in
the final EAs are valld at this stage of the site-selection process. The
rationale for each finding for each condition is presented in Section 6.2.1.8
of the final EAs.

Some of the favorable and potentially adverse conditions require a
comparison among sites, and hence only one site can receive a finding of
"present.'" These conditions are so noted in Section 6.2.1.8 of the final
EAs. For example, favorable condition 5 contains the phrase 'which are
significantly lower than those for comparable siting options'; for this
condition, only one site-~~the site with the lowest costs and risks--can
receive the finding of '"pregent.'" It should be noted, however, that in the
comparative evaluation of sites all available data for each site for each
guideline condition were considered.

C.3.4,2.3 Ease and cost of siting, construction, and closure
Issue

A commenter questioned why the DOE did not rank the sites with respect to
the system guideline on the ease and cost of siting, construction, operatiom,
and closure. The commenter argued that a '"ballpark" figure would be useful
and implied that the DOE avoided this because the result would be unfavorable -
to the Hanford site.

Response

As explained in this appendix and in the EAs, only preliminary
assessments of performance against the system guidelines are possible at
present (i.e., before site characterization), and the DOE feels that the
results of such preliminary assessments would be inappropriate as bases :
for site-selection decisions.
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Issue

Another commenter pointed out that the way the: the EAs report costs
makes ranking tre sites on this basis difficult. %'e use of reference
cases does not allow the site-specific constructior «nd lifetime costs to be
considered. Ti2 commenter was critical of the DOE'+ estimates of uncertainty,
pointing out tliat cost overruns on some nuclear pr . 'ects have exceeded 100
percent.

Response

The co..t estimates in the EAs were based on the estimates of the
total-system lifecycle costs that the DOE prepares snnually each year for
submittal to Congress as part of the fee-adequacy report. The repository
is not comparable to nuclear power plants, some of which have indeed
experienced large cost overruns. Furthermore, the DOE is financially
accountable to 7Jongress, and the expenditures of thse repository program
are audited by the General Accounting Office.

€C.3.4.2.3.1 Surface characteristics
Issue

Some commenters felt that the interpretation of the potentially adverse
condition of the guideline on surface characteristics was inconsistent in the
various EAs and that the sites that are subject to potential flooding were
not evaluated equitably: the Hanford, Yucca Mountain, and Richton sites were
given credit for flood protection through engineering measures, whereas the
Davis Canyon, Lavender, Cypress Creek, and Vacherie sites were not given
credit for flood protection.

Response

The DOE has decided that flood protection through engineering measures
cannot be considered in evaluations against the potentially adverse condition
of this guideline because by allowing credit for such flood protection the
DOE would eliminate a discriminating condition for this guideline. As a
result, the Hanford, Yucca Mountain, and Richton sites were given a finding ..
of "present'" for this condition.

Issue

Some commenters pointed out that the Davis Canyon site was penalized in
two guidelines (transportation and surface characteristics) for the rugged
terrain that would be traversed by the access road and railroad. This penalty

could be avoided by locating the surface facilities eastward in the flats away
from the cliffs. :

Response

Each site must be evaluated against every guideline regardless of any
apparent duplication of penalties for site conditions. The Davis Canyon site
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contains rugge . terrain; therefore, the favorable zondition is not present.
If the site is characterized, the plans for the layout of the surface
facilities could be changed.

C.3.4.2.3.2 Rock characteristics
Issue

One commentur asked why the Hanford site was ranked lower on preclosure
rock charac:eristics than the Deaf Smith and the Yucca Mountain sites.

Response

Since more exploration activity has occurred at the Hanford site than at
the other sites, more data have been collected. BSome of these data indicate
that there are more conditions posing potential problems at this site than at
the other sites. The conditions underground will not be adequately sampled
until exploratory shafts have been sunk and underground excavations have been
made at all sites.

Issue
One commenter asked whather a change in the buffer zone at Richton could

change the degree of flexibility available at Richton and eVeu require the use
of a two-level design.

Response

Chapter 6 of the EA for the Richton Dome site has been revised to
identify the assumptions and measurements made in claiming sufficient
flexibility in preclosure rock characteristics. Several changes (nmot just
the size of the buffer zone) could require the use of a two-level design
at the Richton site.

Issue

One commenter questioned the Hanford site's being given a finding of "mot
present" for potentially adverse conditions 2 and 3. :

Response

Chapter 6 of the EA for the Hanford site has been rev1sed to explain the
basis for these findings. : e

Issue R - G .
One commenter took issue with the small difference in rating bétween the -

Deaf Smith and the Davis Canyon sites for both preclosure flexibility and for
ease of operation.
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Response

Flexibility is oniy one of eight conditions considered in evaluating the
sites on preclosure ro:k characteristics. !

Issue

One commenter felt that the potential for high-pressu e water inflow in
regions of fractured rock will require "innovative engin. e -ing'" and incur high
costs at the Hanford site.

Response

The measures that would be required to mitigate these¢ conditions are
routinely used in mining. They are explained in Section €¢.3.3.2.6 of the
final EA for Hanford. ‘ :

C.3.4,2,3.3 Hydrology
Issue

Several commenters gquestioned the appropriateness of the relative
ranking of the five sites on the preclosure guideline on bhydrology. One
comment noted that the importance of the complexity of ground-water~control
measures should not be equated with the potential for flooding or the
availability of water. Another stated that the potentially adverse condition
of ground-water conditions requiring complex engineering measures that are
beyond reasonably available technology is present at Hanford, and therefore
this site should be disqualified or heavily penalized in the relative
ranking. A few comments stated that the relative rankings of Deaf Smith
and Hanford were too favorable and should not be equal to those of Davis
Canyon and Richton.

Response

As explained in Chapter 7 of the final EAs, the complexity of
ground-water-control measures is indeed considered more important than
the potential for flooding and the availability of water. The DOE does
not agree, however, that the potentially adverse condition for the
hydrology guideline is present at the Hanford site. The design features
and construction techniques that would be used to minimize ground-water inflow
into shafts and drifts at the Hanford site are based on mining experience
under saturated conditions. The range of ground-water inflow conditions
that are expected at Hanford can be accommodated with conventional design and
construction methods; requirements for engineering measures beyond reasonably
available technology are not expected. However, the relative complexity of
ground-water—-control measures at Hanford, as compared with the other sites,
was taken into account. e
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Issue

One commentiar noted that the Davis Canyon site was not correctly
ranked on the h,4rology guideline. Davis Canyon ha: enough flat land above
the floodplain for construction and, unlike the oth:r salt sites, has no large
aquifers that riquire freezing for shaft sinking.

Response

The DOE agrees that, unlike. the other two salt :ites, the Davis Canyon
site has no aquifors that require freezing for shaft sinking because only
minor aquifers are present above the host rock. This favorable attribute
was considered in the comparative evaluation of sites against the hydrology
guideline. However, the location of the surface facilities of the repository
is dictated by the need to mitigate visual aesthetic impacts to an acceptable.
level. Therefore, the DOE does not have the option of to locating a
repository at the Davis Canyon site on flat land above the floodplain.

Issue

One commenter felt that the finding for favorable condition 3, the
availability of water required for repository construction, operation, and
closure, should be changed to '"not present'" for the Davis Canyon site. The
estimated water requirements for the project do not include the water
needed for mitigation measures, such as site revegetation and water sprays
to suppress dust. Moreover, purchasing existing water rights would foreclose
uses dependent on existing water rights and would adversely affect new
development in the area.

Response

The DOE has revised the table on repository characteristics in
Chapter 5 of the final EA for the Davis Canyon site to clarify the
water-resource requirements for the repository. The DOE acknowledges
that withdrawal from the Colorado River, if this resource is used, would
contribute to the increasing demand on the region's sparse water resources.

Issue

One commenter asked what preliminary data indicate that at the Deaf Smith -
site adequate quantities of water can be obtained from the Dockum Group.

Response

Well yields in the vicinity of the Deaf Smith site are in the range of
400 to 900 gallons per minute.

Issue
One comment noted that Yucca Mountain is not as favorable as the text

suggests and that the difference between Yucca Mountain and the other sites is
not substantial.
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Response

With respect 1> the Yucca Mountain site, the ability to locate the
repository in the uasaturated zone, where minimal measw:es for ground-water
control will be required, minimal potential for floodir:, and an ample supply
of water at the site for repository siting, constructicn, operation, and
closure are favorsirle for this site. It is not clear *.cm the comment what
features of the Yucca Mountain site were considered ad :rse by the commenter
with respect to the favorable ranking on the hydrologv suideline.

C.3.4.2,.3.4 Te:tonics
Issue

A number of commenters expressed concern that the DOE has not adequately
considered all infcrmation in ranking sites on the preclosure guideline on:
tectonics. , .

Response

The comparative evaluations of sites in the draft EAs were based on the
information available for the qualifying, favorable, and potentially adverse
conditions as they influence the potential for ground motion and fault
displacement., The final EAs more explicitly discuss the expected effects
of earthquake ground motion and fault displacement for each sitej the
discussion is based on the evaluations.

Issue

Some parties questioned the evaluation of the Yucca Mountain site,
particularly with respect to the potential effects of nearby faults and
in-gitu stress, the derivation of ground-motion estimates, and the potential
use of NRC criteria for nuclear reactors (10 CFR Part 100, Appendix A).

Response

As discussed in Chapter 7 of the final EA, there are uncertainties
about potential ground motion and the time of the last movement on faults
near the site. However, these uncertainties are not so large as to preclude
the findings that must be made at this stage of the site-selection process.
The data needed for higher-level findings will be collected during aite
characterization.

The NRC has said that (see page 103 of the NRC comments on the draft EA
for Yucca Mountain) "at the present time, it is premature to state that the
design requirements for nuclear power plants are the game as those required
for a waste repository. The DOE should consider stating at this time that
the design requirements of structures important to safety will comply with
10 CFR 60 and appropriate EPA regulations.' The DOE agrees and has never
intended or stated that reactor criteria would or should be used. The DOE is
developing an approach to determining the appropriate earthquake inputs for
repository design, An annotated outline of this approach was sent to the NRC
for comment on June 20, 1985.
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No quaniitative statements about earthquake probability and magnitude
can be made at present on the basis of stress data. In deriving estimates of
potential ground motion for Yucca Mountain, the DOE did not ignore the nearby
faults, but dir~ not explicitly consider each fault because the magnitude and
the probabilitv of earthquakes on these are not krrsm. The DOE' 8 judgments
are based on the data base for strong ground motio: snd on the type and levels
of ground moticn that other facilities have been ¢-wigned for.

C.3.4.3 Decision method

The method used to identify the preferred sites for recommendation,
described iu Section 7.4 and Appendix B of the draft EAs, elicited many
comments. As already mentioned in the introduction to Section C.3.4, the DOE,
in response to these comments, developed a more formal decision-aiding
methodology that was reviewed by the National Academy of Sciences. A detailed
description of this methodology is presented in the multiattribute utility
analysis of the nominated sites, which also shows how the methodology was
applied in terms of the siting guidelines. Thus, comments on the methodology
applied in the draft EAs, the process used for identifying preferred sites,
and the choice of preferred sites are not addressed here; only summaries of
the various issues that were raised in these comments are presented in order
to show the concerns of the commenters,

Among the comments was an objection to the statement in Section 7.1.2 of
the draft EAs that "disqualifying conditions did not enter directly into the
comparison of sites."” This happened because the disqualifying conditions
could not be used to discriminate between sites. Each of the potentially
acceptable sites was evaluated againgt the disqualifying conditions (see
Section 2.3 of the EAs), and no disqualifying conditions were found at any
site. Had a disqualifying condition been found at any site, that site would
have been removed from further consideration and would not have included in.
the evaluations of Chapter 7.

Many commenters said that the importance of individual guidelines in a
group of guidelines should not be equal, and some suggested specific
guidelines that should be considered more important than others in the same
group. Some suggested that the importance of specific guidance should vary
from site to site. These suggestions contradict the provisions of the
implementation guidelines, which specify the relative importance to be
assigned to each group of guidelines and state that, within a group, all
guidelines are of equal importance.

The issues that were raised in the comments on the decision method are
summarized below. :

¢ The evaluation process described in Chapter 7 of che draft EAs is
arbitrary and: confusing.

@ There is Iittle‘correlation between the findings reported in Chapter
6 and the rankings in Chapter 7.
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The methodology is unsatisfactory, inadequate, undocumented, and
biased. %ue averaging and the pairwise comparison methods are not
satisfact«vy because the gpread in rankings is artificizlly
determined; the utility estimation method can ne valid for
comparisons against the preclosure guidelines Hut is not adequate for
assessing postclosure performance.

Aggregation procedures are valid only if the _iidelines are complete
and not redundant, but some guidelines are r:d.ndant (i.e.,
population is considered in the guidelines o population density and
distribution, meteorology, environmental quali 'y, socioeconomics, and
transportation).

.The aggregation of rankings compounds the subjiectivity of the
application of the guidelines,

Alternative decision methodologies might result in the 1dent1flcat10n
of differunt sites as preferred for Lharacter‘zation. - -

The meuhodology of comparison should be hlghlighred as a ecand~alone
issue.

A sensitivity analysis should be performed and documented.

The DOE should find a site adequate under the postclosure guideiinea
before considering its rank under preclosure guidelines.

The aggregate ranking does not consider interactions among major
factors.

The weighting used for the various conditions of each guideline ia .
not explained; hence the basis for the score on each guideline is not
clear and cannot be repligated. Furthermore, if all conditions are
of equal weight, then any one condition is not very important.

The weighting of the postclosure guidelines with respect to the
preclosure guidelines is too low and not justified.

Because three postclosure guidelines cannot be used to discriminate
among sites (climatic changes, erosion, and site ownership and
control), the inclusion of these guidelines in the aggregate rankings
reduces the weight assigned to the other postclosure guidelines.

The weighting of 35:33:32 for the three groups of preclosure
guidelines assigns similar weights to the three groups, contradicting
the requirement of the implementation guidelines that the three
groups be assigned a specified order of importance.

Because the weighting was adopted without rulemaking,proceedings, its
use violates the. public participation and rulemaking requirements .of
the Act, the DOE Organization Act, and the Administrative Procedures
Act. T , , . ,
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® Because :he application of the methodology is contingent on the
professsnal qualification and experience of the members of the
evaluation team, the DOE should provide such information about every
team menicer.

The DOE car-fully considered these issues in th«: Jdevelopment and
application of the decision-aiding methodology.

C.3.4.4 Miscellana2ous comments on the nomination ain. recommendation process

The DOE received many comments that addressed various aspects of the
process of site nomination and recommendation and th: results reported in
Chapter 7 of the draft EAs. Many of these comments upproved of the sites
identified as preferred for recommendation; one party submitted an independent
evaluation that supported the choice of sites reported in Section 7.4, Many
other commenters, however, disagreed with the sites identified as preferred.
As already explained, the DOE developed a formal decision-aiding methodology
for the ranking of sites. The resuits will be presented in the multiattribute
utility analysis of the nominated sites and the recommendation of candidate
sites, which are being issued separately.

Summarized and answered below are various other issues raised in comments
on the nomination and recommendation process.

Issue

Some commenters said that four of the potentially acceptable sites should
not have been excluded from the comparative evaluation in Chapter 7 because
the exclusion of the four sites might have altered the outcome of the site
rankings. Some parties also asked what happens to the four potentially
acceptable sites that were not evaluated in Chapter 7.

Response

Section 112(b)(1)(E) of the Act requires each EA to include a reasonable
comparative evaluation of the nominated site against the other sites and
locations that have been considered. The siting guidelines {Section
960.3-2-2-3) require that the nominated site be evaluated against all other
such sites. In this context '"such sites' has been taken to mean other
nominated siteg. Therefore the comparative evaluation of sites against the
guidelines considers the five sites proposed for nomination.

It is not true that the four remaining site have been excluded from a
comparative evaluation against other potentially acceptable sites. As
specified by the siting guidelines (Section 960.3-2-2-1), the selection of the
preferred site in each geohydrologic setting that contains multiple sites was
based on a comparative evaluation of the sites in that basin (see Section 2.4
of the EAs for the Davis Canyon, Deaf Smith, and Richton Dome sites).

The four sites not evaluated in Chapter 7 are not being recommended for
characterization. They could, however, be considered again in the first-
repository program if none of the characterized sites is accepted for
repository development. They could also be considered in the second-
repository program.
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Issue

Commenters sta-ed that the DOE should use the guidelines that do not
require site charac‘erization In selecting the preferred sites for
characterization because the data are more available ani wore reliable. If
this approach had heen used, the rankings of the salt ¢:tes would have been
different.

Response

The Act, in Section 112(b){E)(i), requires that the sites be evaluated
against all of the siting guidelines. Furthermore, many of the guidelines
that require data from site characterization for the demonstration of .
compliance pertain to postclosure conditioms that would affect the long~term
safety of the repository.

Issue

A commenter applaudcd the DOE's use of conservative assumptions for
preliminary performance assessments of the repository syetem snd for present
evaluations of potential environmental impacts, but suggested that the DOE
should emphasize that actual repository performance at all sites is likely to
be better than predicted because of these conservative assumptions.
Commenters also noted that there are inconsistencies in the application of
conservatism throughout the EAs,

Responsge

In its evaluations, the DOE used, where necessary, assumptions that
approximate the characteristics or conditions considered to exist or expected
to exist in the future at a site. These assumptions are realistic but
conservative enough to underestimate the potential for a site to meet the
qualifying condition of a guideline. The results of the analyses indicate
that all of the sites are likely to meet the performance requirements, Given
the limitations and uncertainty in the available information, statements that
actual performance is likely to be better than predicted would be
inappropriate. The DOE has attempted in the final EAs to ensure reasonable
comparability among the sites in the degree of conservatism applied to similar
analyses, such as ground-water-travel times.

Issue

Several commenters felt that nonconservative positions were taken when
evaluating the sites against the guidelines in spite of a statement in Section
7.1.2 to the contrary. One commenter stated that a conservative assumption
stated in Chapter 7, involving the vertical ground-water-travel time, was not
implemented for the Davis Canyon site.

Response

The DOE feels that it has used conservative assumptions where
insufficient data were available. It should be borne in mind, however, that
at this stage in the site-selection process (i.e., nomination for site
characterization) the qualifying and disqualifying conditions in the
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guidelines nee¢ only meet the tests that evidence does not support a finding
that the site s disqualified or does not support a finding that the site is
not likely to wncet the qualifying condition,

Regarding the specific comment, the conservati'e assumption stated in
Chapter 7 invo'ves a time of vertical travel throu. " the interbeds in the
evaporite sequence. Chapter 6 does not indicate t'. L anything other than zero
was used in estimating travel time through the in e. beds when the total travel
time through the evaporite sequence was estimated.

Issue

Commenters were concerned because the DOE did ast rank the sites on the
system guldelines. Some suggested that the DOE delsy ranking the sites until
enough data for performance assessments are available and repository
technology is more developed.

Response

The DOE described the basis for site evaluations in Section 960.3-1-5 of
the guidelines. This section indicates that comparisons between and among
sites shall be based on the system guidelines to the extent practicable, and,
if the evidence is not adequate to substantiate such comparisons on the basis
of the system guidelines, then the comparisons shall be based on the groups of
tehnical guidelines. As discussed in the EAs, the results of preliminary
evaluations based on the system guidelines were presented in the EAs, but the
objective was to demonstrate the status of capability at this point in the
program, not to provide the basis for recommending sites for characterization.

The information needed to develop system performance assessments with
sufficient confidence to use them for applying the system guidelines can be
gathered only during site characterization. This fact, together with the
schedule mandated by Congress for repository development, makes it imperative
that the sites to be characterized be chosen expeditiously.

Consistent with the Act, the applicable NRC regulations in 10 CFR Part
60, and the DOE's siting guidelines, the DOE believes that it is appropriate
and prudent to proceed with site characterization in order to obtain the
information needed for selecting one site for development as a repository,
advancing the designs of the repository and the waste package, and completing
a license application to the NRC.

Issue

Some commenters criticized the data bases for the analyses presented in
the EAs. ' : : R

Response

The DOE has met the intent of the Act to use avsilable information to
recommend sites for characterization (see Section 112(b)(3)) and has been
consistent with the guidelined in making the findings required for nomination
and recommendation (10 CFR' Part 960, Appendix III).
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Issue

Several comme.ters expressed concern over differe-ces in the data bases
for different saite., :

Response

The information available for the various sites i: admittedly nonuniform
in accuracy and extent, However, it meets the requir ments of the Act and of
the siting guidelines for this stage of the site-~selewt 'on process. The
detailed data needed for later decisions will be collect.ad during site
characterization.

Issue

One commenter stated that the DOE does not have sufficient data to
compare the Deaf Smith site with the other four nominated sites. The
commenter cited a lack of site-specific data in many technical areas.

Response

The DOE recognizes that the data used in comparing the sites are not
uniform. However, the DOE feels the data are sufficient to choose the sites
for nomination and recommendation for site characterization; meet the
requirements of the Act and of the siting guidelines,

Issue

One coamenter remarked that site selection for characterization is
pointed toward ease of public acceptance rather than the technical quality of
the site. The commenter pointed to the proximity of DOE facilities to two of
the sites as evidence that prior public acceptance of DOE installations was a
major consideration.

Respouse

The process to be followed in recommending sites for characterization is
specified in the Act. Included in that process is evaluation against the
siting guidelines. In this evaluation, each site must be shown likely to meet
all of the technical guidelines. Public acceptance is not directly
considered. (It is considered indirectly as part of evaluations against the
socioeconomics guideline). The proximity of DOE installations to two of the
sites is, at least in part, a consequence of a Congressional mandate to search
for sites on Federal lands dedicated to nuclear activities. That search led
to the Hanford and the Yucca Mountain sites.

Issue

One commenter said that, whereas the Act requires a comparative
evaluation in an EA for each nominated site, Chapter 7 compares only five
sites. Therefore, only those five can be among the sites finally nominated.
The commenter said that to nominate any other site would require new draft EAs
or EA supplements for that site and new comparative evaluations.
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Response

While Chapter 7 only compares five sites, the comparisons of sites within
each geohydrologic s.%ting, when taken together with Chan»:er 7, provide a
comparison of all nine sites. The procedure of comparini sites in each
geohydrologic settirni, to identify sites for nomination &:d then performing a
compartive evaluatiou of the nominated sites follows the requirements of the
siting guidelines, Bection 960.3. New draft EAs will rot be necessary unless
there is a change in the preferred sites within a geohy rulogic setting.

Issue

One commenter noted that no worst-case analyses were done for the sites,
but courts have ruled that such analyses are required for demonstrating
compliance with the National Environmental Policy Act.

Response

The EAs for geologic repositories are prepared under the statutory
requirements of the Nuclear Waste Policy Act rather than the National
Environmental Policy Act.

Issue

Several commenters suggested considerations that should be given the
greatest importance in site evaluations. One said that the potential for harm
to the Canyonlands National Park outweighs all other considerations. Another
felt that safety is the most important criterion, followed by cost. Another
commenter listed geologic stability, absence of ground-water intrusion, simple
and regular transportation routes, and the ability to maintain repository
integrity in spite of social upheaval as most important.

Responge

The siting guidelines require that primary consideration be given to the
postzlosure guidelines. These include guidelines devoted to safety
(postclosure), geologic stability, ground water (geohydrology), and long-term
repository integrity. Furthermore, the preclosure guidelines are divided into
three groups: radiological safety; environment, socioeconomics, and
transportation; and EAs and cost of siting construction, operation, and
closure. Those groups are specified to be in decreasing order of importance
as listed above. It can be seen that the siting guidelines provide
considerable constraint in the weighing, or at least in ranking the importance
of, different factors used in evaluating and comparing sites.

Issue
One commenter felt that Chapter 7 did not explain how the evaluation of

the favorable and potentially adverse conditions in the guidelines were
related to the rankings given the sites.
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Response

The approach n:ged in the comparative evaluation of sites in Chapter 7 of
the draft EAs was explained in Section 7.1.2, which dircussed, among other
things, the relaticnship between the favorable and potrntially adverse
conditions and the site rankings. It explained that tl.: favorable and
potentially adverse conditions, considered on balance -1d in relation to the
qualifying concition, constitute the basis for ranking che sites.

Issue

One commenter suggested that all of the sites be ciaracterized.

Response

Because of its high cost, the characterization of all nine sites would be
an imprudent and unnecessary use of the funds collected from utility
ratepayers.

Issue

A number of commenters stated that the waste should be disposed of at its
point of origin and that the DOE should weigh regional considerations in
siting the repository. Approximately 80 percent of the waste to be stored in
a West Coast repository is generated east of the Mississippi, yet no States in
the east are being considered for a repository.

Response

Among the nine sites found to be potentially acceptable for the first
repository, and the five sites nominated as suitable for characterization is
Richton Dome, which is in the State of Mississippi. In addition, the DOE is
investigating potential repository sites in the north-central, northeastern,
and socutheastern regions. The study is investigating crystalline rocks of the
eastern Appalachian region, but it was not sufficiently advanced to allow a
crystalline~rock site to be included in the site-selection process for the
first repository. The crystalline~rock program will be part of the effort to
select a site for the second repository.

The Act requires consideration of regionality in selecting the second
repository. Therefore, if the first repository is located in the west, the
second repository may be located in a region closer to eastern nuclear power
plants. However, it is important to remember that all sectors of the society
benefit from nuclear power, either directly or indirectly, through the
distribution of electrical power and decreases in the consumption of foreign
and domestic 0il. Therefore, the disposal of radioactive waste is a national
problem. Although a State may not have a nuclear power plant within its
boundaries, it is very likely that the State is, or will be in the future,
consuming electricity produced by nuclear power plants outside the State. The
paramount consideration in siting the repository is public health and safety,
which cannot be sacrificed solely to ensure a regional distribution of
repositories. If all host rocks and sites in the eastern United States were
found unsuitable, then no repositories would be sited there.
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Issue

Commenters were critical of the ability of DOE officials to make unbiased
decisions. Some stated that political issues interfered wf-h the site
selection process. Spe¢cific concerns were stated as followss

e Secretary Hodel's statements in Texas during the ‘ongressional
election race of Phillip Graham may have influen¢ 4 site-selection
decisious.

¢ The EAs were released one month after the electio , rather than
before, wiien they would have been a campaign issue. The commenter
alleged that the schedule is being driven by politics.

® Political pressure may be brought to bear on the DOE to change the
ranking of nominated sites. Several commenters felt that the
residents of small towns and sparsely populated regions near the
nominated sites do not have enough political clout to affect the
choice of sites.

e Political and socioeconomic considerations should not outweigh safety
and environmental considerations. Many commenters stated that the
choice of Hanford was influenced by economic conditions in the
region, and one commenter suggested that the government may be
considering paying off the WPPSS bond in exchange for the State of
Washington's agreement to locate the repository at Hanford. Other
commenters stated that both the Yucca Mountain and the Hanford sites
were recommended for characterization because, as federally owned
sites, these would be less public opposition to these sites.

Response

Recognizing that the selection of a geologic repository should not be
subject to political pressure, Congress specifically directed the DOE to issue
guidelines to be used in selecting sites for a repository and specified the
process to be usced in asite selections. The nomination and recommendation of
sites for characterization were based on evaluation of the sites against -the
guidelines.

Former Secretary of Energy Donald Hodel did campaign in Texas on behalf
of Representative Phillip Graham during the Congressional election of 1984.
During that campaign, Secretary Hodel expressed his personal view that Mr.
Graham would effectively represent Texans in the repository-development
process. However, Secretary Hodel's participation in the 1984 campaign did
not influence the evaluation of the potentially acceptable sites in the EAs.
The identification of the Deaf Smith County as a preferred site for
characterization was a technical decision that was not influenced by political
considerations in view of the widespread opposition to a repository in Texas.

The collection and analysie of data for nine draft EAs was a complex and
time~consuming process. The schedule was driven by the requirement of the Act
for the DOE to prepare environmental assessments that include specific
evaluations and analysesj the timing of the election had no influence on the
schedule.
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The DOE release.: the draft EAs for public comment and held briefings and
hearings in the affe¢ :ted States. The DOE carefully considered the issues
raised by individuals, public interest groups, States ana Indian Tribes, and
other Federal agenci.s submitted in writing or as testin.ay in the hearings.
The DOE is confident that all citizens had ample opportui.ity to comment on the
EAs. Any change in che rankings of the nominated sites :/ould be due to
additional data leawuing to changes in guidelines findin. ., and not to
political pressure.

The guidelines are structured to ensure that the j rotection of health and
safety is heavily weishted in selecting sites for charac z2rization. In no way
do the economic conditions in an area override considerations of health and
safety.

The Hanford site's close proximity to the WPPSS project has no influence
on its nomination or recommendation for site characterization. The WPPSS
program is an entirely separate program, and there has been no "tradeoff"
agreement with the $tate of Washington.

While the DOE did initially look as Yucca Mountain and Hanford sites as
part of its program to screen Federally owned sites, this is not the basis for
nominating or recommending these sites for characterization. Each of these
sites has been evaluated against the guidelines and has been found suitable
for site characterization.

Issue

Some commenters observed that the draft EAs do not prove that the DOE has
chosen the best sites for nomination and characterization. One.commenter
requested that the DGE repeat the ranking process for the nine potentially
acceptable sites after site characterization completed, to make sure that the
three sites characterized are the best sites.

Response

It is not necessary to choose the best sites for nomination and
characterization; it is necessary to choose sites that are likely to meet all
applicable regulatory requirements for the protection of public health and
safety and would allow the geologic repository program to proceed in an
expeditious and cost~effective manner.
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C.4 1ATA BASE, PROPOSED ACTIVITIES, REPGSITORY DESIGN

This sectin: addresses comments on the accuracy or adequacy of baseline
information abou). the repository system, site charac:erization activities,
and the site itsclf, that is used to evaluate site suitability and the
impacts of develcping the site. 1t includes almost +l1 comments on Chapter 3
and on sectione .1, 4,3, and 5.1 of the Environment .l Assessment.

C.4.1 BASELINE CONDITIONS AT THE SITE

This cat~agory introduces subsequent discussion regarding baseline condi-
tions at the site., General cormments will be dealt with here; specific com=~
ments are addressed in later sections. One comment recelved in this category
stated that fault activity, volcanism, and hydrothermal activity, ground-
water travel~-time calculations, free drainage of host rock, ground-water
chemistry of the unsaturated zone, and other hydrolsagic and geochemical
issues suggested that there may be significant problems in licensing because
all of the issues are related directly to the 1solation capability of the
site. Tt was stated that these baseline conditions are adverse to the iso-
lation capability of the site and cannot adequately protect the environment
or the health and safety of the public. It was also suggested that Section

3.1 be revised to clearly state that Yucca Mountain is not on the Nevadsa Test
Siteo !

Reagonse

Analyses addressing the above toplcs in Chapter 6 of the Environmental
Assessment (EA) show that no present evidence suggests that the Yucca
Mountain site will not meet isolation requirements. It should be noted that
the U.S. Department of Energy has taken the position that varying degrees of
confidence are appropriate at different steps in the site selection process.
Appendix III of 10 CFR Part 960 (1985) defines the findings for both quali-
fying and disqualifying conditions that are required at the time of selection
of potentlially acceptable sites, at nomination and recommendation of a site
as suitable for characterization, and when repository site selection is made.
The recommendation as suitable for site characterization is to be based on
"..o available evidence, evaluations, and resultant findings for the guide-
lines ..." (10 CFR 960.3-2-2-5, 1985).

During site characterization, additional site data, laboratory studies,
and mathematical modeling will address the list of concerns cited in this
comment, and extengive interactions with the Nuclear Regulatory Commission
and the State of Nevada will help to establish when the degree of information
is approaching that which will satisfy the appropriate regulacions.

Section 3.1 of the EA accurately portrays Yucca Mountain 8 location as -
being immediately adjacent to the Nevada Test Site.
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Csb4olel Geoloywic conditions

This cate¢jory addresses 67 comments and queations on the accuracy or
adequacy of t!s baseline geologlic conditions at -he Yucca Mountain site.
Because of the large number of comments received .n this category, and the
varlety of suhjacts that the category covers, it iau been divided into five
issues, as follows: (1) Regional Stratigraphy .ad Structure, (2) Site
Stratigraphy and Structure, (3) Seismicity, (:) Mining and Mineral
Resources, and (5) Miscellaneous.

Issue: Regiona' stratigraphy and structure

Twenty-two questlons were asked relating to thls issue. Many commenters
contended that the draft Environmental Assessment (EA) did not adequately
discuss either the reglonal fault zones in Nevada and southeastern
California, specifically the Walker Lane and Las Vegas shear zones, or the
structural deformation near these zones that has been triggered by nuclear
explosions. A few commenters stated that the relationship between fault
length and earthquake magnitude is a relatively rellable indicator of the
expected size of future earthquakes, Statements 1in the draft EA were
questioned regarding Quaternary fault displacements within 20 kilometers
(12 miles) of Yucca Mountain as being represented by "... a few very small
degraded scarps less than a meter or so in height.” Also questioned was the
statement that no "unequivocal” offsets younger than about 40,000 years old
have been identified along faults near the site.

Several commenters questioned conclusions that volcanic and tectonic
activity at Yucca Mountain and other parts of the Great Basin have decreased
over the past 10 million years. Some commenters stated that the Basin and
Range 1s -geologlcally the most unstable region in the United States.
Finally, the statement in the draft EA that most cores of mountain ranges are
composed of granite and gneiss more than a billion years old was challenged
by one commenter,

Response

A more detailled discussion of the fault systems 1in southern Nevada
(particularly the left~lateral offsets throughout this region) has been added
to the final EA. The intent of Chapter 3, however, 1s to provide the reader
with a synopsis of the geologic setting of the region in which Yucca Mountain
lies. Chapter 6 contalns the details from which the descriptions in Chapter
3 were derived.

Many of the comments received, such as requests for more information on
the regional stress regime, will be addressed during site characterization.
Present information, however, indicates that explosion-induced aftershocks
are all within about 14 kilometers (9 miles) of the detonation, whereas Yucca
Mountain is more than 40 kilometers (25 miles) from the nearest underground
tests. Figures contained in the draft EA have been updated on the basis of
the most recent fault map of the Yucca Mountain area. This map, prepared by
Scott and Bonk {1984), was unavailable when the draft EA was prepared.
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It is true that the relationship between fauli length and earthquake
magnltude has been demonstrated for some earthquakee in the United States for
which historic taformation exists, However, determining fault length for
poorly exposed ar relatively old faults is a subje-tive process and could
lead to erroneous estimates of future earthquake ma;uitudes,

It is true that Quaternary displacements alon, the Bare Mountain Fault
at distances greater than 20 kilometers (12 miles, from the site exceed
1 meter (3 feet). Although the statement in the diaft EA 1s accurate, it
could be misleading and has therefore been modi‘ied 1n the final EA,
Several other text revisions in the final EA regard ng fault displacements
have been made on the basis of documents that were prepared concurrveantly with
the draft EA. The statement in the draft EA regarding no "unequivocal” fault
of fsets younger than 40,000 years has been modified in the final EA to read
"Where age constraints have been inferred from radiowetric dating and from
stratigraphic correlations of faulted and unfaulted deposits at a trenched
site, no offset younger than about 40,000 years has been demonstrated,
Holocene offset has not been demonstrated in the study area nor caa 1t be
ruled out,” In addition, recently available but unevaluated thermo~
luminescence dates may indicate on the order of 1 to 10 centimeters (0.39 to
3.9 inches) of fault displacement in eastern Crater Flat more recently than
6,000 years ago (Dudley, 1985).

The text of the draft EA states clearly in several places that volcanism
and tectonism have continued in south-central Nevada during the past 10 mil-
lion years, but at a reduced rate compared to pre~10 million years ago.
Many geologists have concluded that during the past 10 million years,
volcanic and tectonic activity have gradually shifted toward the east and
west margins of the Great Basin., Viewed as a whole, it cannot be denied that
the Basin and Range 1s one of the most tectonically active regions in the
United States, although parts of the Basin and Range, such as the Yucca
Mountain region, have prohably remained relatively stable for many millions
of years.

The paragraph in the draft EA describing the core of mountain ranges and
the age and extent of crystalline rocks has been modified in the final EA.

Issue:; Site stratigraphy and structure

Sixteen comments were made regarding this issue, Most of the commenters
stated that the discussion in the draft EA of the site geology omitted many
topics such as a discussion of the northeast-trending faults at the site and
slickensides found in a core at the site; conflicting data on the geologic
history and stability of the site; the fractured nature of the rocks over-
lying the potential host rock in regard to possible venting of gases from the
repository; the possible presence of low~angle detachment faults beneath
Yucca Mountain; the degree of certainty assoclated with estimated fault
displacements at the site; and the definition of a "moderately sized fault”
as applied to the Ghost Dance Fault.

Other comments concerned inaccuracies in the description of the:.genesis

of tuff at the site, and noted that the most recent references on calderas
and caldera-forming eruptions were not used. Finally, a few commenters
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claimed that rhe thicknesses reported in the draft EA for some formations
were inaccurstely reported from source referencus, and that Figure 2-3a
(Schematic cinses sections portraying the geologic complexity surrounding
Yucca Mountai=n) in the draft EA should show the caldera in Crater Flat,

Bgsgonse

The final EA contains the most current infciwsation on faults that may
affect the construction and operation of a reportiliory at Yucca Mountain. The
gource of this information is a map that was putlished by the U.S. Geological
Survey (USGS) #t the same time that the draft EA » 19 issued (Scott and Bouk,
1984) .

It is true that volcanism and faulting have continued at or near Yucca
Mountain during the past 11 million years, The conclusion that the site 1is
relatively stable on the basis of field evidence, however, is not incon-
sistent with the sentence above. Field evidence reported by Rogers et al.
(1983) indicares that faults at Yucca Mountain have not had significant move-
ment iv at least the laat 500,000 years, although the orientation of certain
faults suggests that slip in the present-day stress regime is possible., Site
characterization studies to be conducted at Yucca Mountain will investigate
why faults have been stable for such a long period of time, and what the
likelihood is that these faults will become active in the future.

The venting of gases described by one commenter has on og¢casion occurred
shortly after nuclear explosions. Because a repository at Yucca Mountain
would be located in the unsaturated zone, the possibility of vapor transport
of waste elements exists. Only the noble gases such as xenon, krypton, or
radon; carbon as carbon dioxide; tritium as H, gas or as water vapor; or
iodine as 12 vapor are pogsible waste elements that can be transported as
gases or vapors. The aqueous phase in the unsaturated zone, however, can
retard the movement of some of these waste elements because they are soluble
in liquid water., Fractures in the rock above the repository horizon sghould
have no bearing on the release of gaseous radionuclides from the repository
principally because the waste will be sealed inside stainless steel waste
disposal containers for hundreds of years. After about 300 years, most of
the gaseous radionuclides will have decayed to nonradioactive products. This
subject will be the object of intensive study during asite characterization.

The possibility that low-angle detachment faults occur beneath Yucca
Mounlain will be investigated during site characterization. Because of the
widespread occurrence of these structures in the Basin and Range, it would
not be surprising if they were detected below Yucca Mountain.

The description of the Ghost Dance Fault has been modified in the final
EA to reflect information that became available concurrently with the release
of the draft EA. 1In brief, the Ghost Dance Pault dips steeply to the west,
and has about 25 meters (82 feet) of displacement (USGS, 1984).

The description of the genesis of tuff and calderas has been modified on
the basis of references suggested by the commenter.



Errors in the thicknesses of stratigraphic units have been corrected in
the final EA. Illustration of an inferred caldera in (rater Flat on the
cross section in Fivure 2-3a (Schematic cross sectlons portraying the com~
plexity surrounding Yucca Mountain) in the draft EA 1s inappropriate because
the position, depth, and lateral extent of the Crater ¥lat Caldera are
unknown. Illustrat:on of an inferred caldera in the pl:a-view map on Figure
3-3 (Southern end .f southern Nevada volcanic field . wwing location of
calderas in the vicinity of Yucca Mountain) of the drafr EA is shown with a
question mark, indicating the uncertainties described «bki¢ve.

Issue: Selemicity

Fifteen questions were asked relating to this issue. Several commenters
stated that seismic activity along the Pahranagat Shear Zone, snd the Mine
Mountain, Rock Valley, and Frenchman Flat fault zones (including focal
depths), should be discussed in the final EA. Commenters questioned the U,S.
Department of Energy (DOE) assumption that faults at ‘fucca Mountain are
inactive and that the peak ground acceleration at the site is most likely to
be 0.4g. A few commenters asked how the Walker Lane and Las Vegas shear
zones could impact the project. Several commenters asked why the site was
considered to be outside the bounds of the southern Nevada East-West Seismic
Belt, and at the same time was included in a zone of "major seismic risk" on
a map published by the USGS (1984). Finally, a few commenters questioned
whether the design of structures at Yucca Mountain could withstand the maxi-
mum estimated earthquake in this area, and requested a discussion of what
would happen to the surface and subsurface facilities in the event of a large
earthquake. One commenter questioned the purpose of the dots on Figure 3-9
(Historical seismicity in the western United States) of the draft EA.

Response

The fault and shear zones mentioned in the comment are chiefly north-
east trending, left-lateral fault zones of Tertiary age. In the preliminary
calculation of maximum ground accelerations at Yucca Mountaln from an earth-
quake, the fault zones noted in the comments were considered. However, the
greatest impact on the site was predicted for the Bare Mountain Fault, which
is approximately 6 kilometers (4 miles) closer to Yucca Mountain than the
closest of the above-mentioned faults (USGS, 1984). Information on focal
depths for recent earthquakes in this region is contained in a report by the
USGS (1984).

Calculation of Q.4g as the probable peak acceleration at the site under
the assumption that faults in the immediate vicinity of Yucca Mountain are
not active is explained in the USGS (1984) report. This calculation required
a listing of faults that were thought to present the greatest hazard to the
site for which a reliable fault length could be estimated. Then, assuming a
full-length rupture of these faults, the likely maximum magnitude for the
earthquake was estimated from empirical relationships between fault length
and earthquake magnitude. Peak accelerations at the site due to each event
then were estimated using attenuation curves and the shortest distance to the
site, This is the analysis that resulted in identification of the Bare
Mountain Fault, as noted earlier in this section. Although current thinking
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is that some favlts in the immediate vicinity of Yucca Mountain are oriented
so that slip i1s possible in the present stress field, the confidence in fault
lengths 1s not sufficient to estimate magnitudes ai this time. See Section
C.8.4 and EA Bection 6.3.3.4.5 for a description of the procedlre to be
followed to establish seismic risk for repository ¢e¢sign purposes.,

Possible -arthquakes associated with the Walk«.: Lane and Las Vegas shear
zones will be evaluated quantitatively during sit: characterization. Addi~
tional information on regional and local selsmicity from USGS (1984) has been
added to Section 3.2.3 of the final EA, Carr (1'8.) suggests that activity
along these zones has slowed considerably in the rcuthern Great Basin during
the past 10 to l4 million years.

It is true that the draft EA did not specify why Yucca Mountain was
placed outside the southern Nevada East-West Seismic Belt. The placement of
this boundary is very subjective and it has been removed from Figure 3-9
(Historical seismicity in the western United States) in the final EA. Calcu-
lations of maximum accelerations do not depend on a precise location of this
boundary. The assignment by the USGS (1984) of tais part of Nevada to a
"major seismic risk area" represents a broad analysis of overall seismic
hazards in the United States, including regioms of very limited seismicity.
The seismic hazards of small areas within broad high-risk areas also may be
lower, as the data for Yucca Mountain thus far indicate.

The design of a repository at Yucca Mountain will require extensive
studies and reviews with the Nuclear Regulatory Commission (NRC) to determine
the appropriate seismic-design requirements for facilities in this region.
The NRC has not yet written standards for the design of geologic repositories
with regard to selsmic congiderations., Analyses of potential effects on pre-
closure repository operation and postclosure repository performance from
earthquakes or faulting will be conducted during site characterization. The
reader is also referred to Section C.8.4 for further discussions of tectonics
considerations.

Figure 3-9 of the draft EA and the accompanying description have been
modified to explain the dots, which indicate the centers of previgus seismic
activity. '

Issue: Min{ggrand mineral resources

Seven comments were made relating to this issue. Several commenters
noted that mineral exploration has been banned at the Nevada Test Site (NTS)
for the past 30 years, They indicated that an adequate evaluation of the
mineral resources potential could, therefore, not be made solely with a
literature review of past exploration and mining activities, such as Bell and
Larson (1982), These commenters suggested that geochemical surveys should be
conducted and that additional references should be cited in the EA. One
commenter argued that there are insufficient data to conclude that Yucca
Mountain does not contain commercially attractive geothermal resources.
Finally, a few commenters polnted out that the Bare Mountain district, west
of Yucca Mountain,. contains the largest fluorite mine in Nevada, and that the
gold reserve estimates for the Stirling~Panama mine reported in the draft EA
are five times too small,
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The DOE is aware of the large mineral deposits west of the site in the
Bare Mountain d!strict. On the basis of current re-urce~accumulation models
and the informa!'ion currently available for Yucca huuntain, the site has a
low potential for metallic mineral resources, This conclusicn is based on
the following irformation:

1. Mineral inventories were conducted by liteiature review (Bell and
Larson, 1982) and by combined literature ‘eview and field investi-
gation (Quade and Tingley, 1983). The resu.:s indicated that there
1s no ev:idence of past wuining activity at lucca Mountain nor any
evidence of existing economic mineralizatioca., A number of drill
holes at and near the site support the conclusion of no economic
mineralization. Results also indicated that there are no econo-

mically significant non-metallic mineral deposits located at Yucca
Mountain,

2. Fleld exploration and geologic mapping was conducted by the USGS
(Christiansen and Lipman, 1965; Lipman and McKay, 1965; Scott and
Bonk, 1984) for Yucca Mountain and surrounding areas, No evidence
of economic mineralization was reported or mapped.

3. Exploratory boreholes at and near the Yucca Mountain site have been
drilled. Cores and cuttings derived from those boreholes are rou-
tinely analyzed by geochemical methods for the Nevada Nuclear Waste
Storage Investigations (NNWSI) Project. No mineralization has been
found of economic importance. A sample from drill hole USW G-1
taken at 1,072 meters (3,515 feet) below the surface showed "... an
abrupt increase in the intensity of alteration, presumably caused by
hydrothermal solutions ..." (Spengler et al., 1981). An analysis of
the sample showed that 1t contained 0.64 ounce per ton silver and
0.02 ounce per ton gold (reported as parts per million in the
reference), These concentrations are not economical at the surface,

let alone at a depth of 550 meters (1,800 feet) below the water
table,

Drill holes at Yucca Mountain are up to 1,829 meters (6,000 feet) deep.
Thermal gradients measured in these boreholes suggest that economically
attractive (emphasis added) high~temperature waters are unlikely to occur at
Yucca Mountain, Furthermore, geothermal systems that have some potential for
development generally are associated with siliceous magmas (or their volcanic
products) that are less than 2 million years old. The caldera systems at and
near Yucca Mountain are between 1l and 15 million years old.

The final EA has been modified to acknowledge that widespread fluorite
mineralization in the Bare Mountain district is judged to be of local signi-
ficance (Bell and Larson, 1982). A reference supporting the comment that
gold reserves at the Stirling-Panama mine are about 10,000 pounds has not
been found; the final EA has been changed to read: “Reserves have not been
reported by the mine operators of the Stirling-Panama mine, but Bell and
Larson (1982) estimate ore reserves in excess of 100,000 tons at a grade of
about 0.3 ounces of gold per ton of rock.”



Isgue: Miscellaneous

Seven comuents were asslgned to this issue. One commenter stated that
there are subrtantial, though unstated, uncertali.ies in the quantitative
models used in the draft EA to evaluate the suitab.lity of the site, as well
as uncertainti:s in the geotechnical data upon whi::ii these models rely. Not
identifying tuese uncertainties, contend the com ..nters, leads to overly
optimistic findings relative to the guidelines, Another commenter stated
that heat~induced dehydration of zeolites was nc" discussed in Chapter 3 of
the draft EA. A discussion of soil condition. was requested by one
commenter, who argued that wind and water erosion .re, Lln part, a function of
soll type. Several commenters found typographica. errvors and errors in
conversion from the English to the metric system. Finally, one commenter
requestad that a letter from URS/John A. Blume and Assoclates to Sclence
Applications International Corporation, regarding the design and construction
of nuclear facilities in tectonically active aress, be lncluded in the
references for the FA, and that a copy of the letter be made available to the
State of Nevada for its review,

Responsge

A more complete consideration of uncertainties in geologic models and
the information used to develop these models has been included in the final
EA. In some cases where reasoned judgment and opinions were used, the text
has been modified to indicate the subjectivity of the interpretations and the
uncertainty of the opinions. It is noted, however, that by making conser-
vative assumptions at several points in an analysis, the conservatism may in
fact be multiplied several times, resulting in an overly pessimistic or
unrealistic finding in regard to the suitabllity of the site for a waste
repository.

Possible heat~induced dehydration of zeolites is described in Sec-
tion 6.3.1.2 (Geochemistry). Chapter 3 discusses only the baseline geclogic
conditions at the site, not the effects that a repository may have on the
rock.

Because of the arid climate and resultant low water availability in
southern Nevada, 80il development in this region has been limited. During
site characterization, however, soil conditions will be studied for the
purposes of siting the surface facilities and eventual reclamation., Studies
to determine the potential effects of wind and water erosion will also be
performed.

All errors pointed out by reviewers (typographical and conversions from
the English to the metric system) have been corrected in the final EA. The
letter referred to by the comment (from John A. Blume and Associates to
Science Applications International Corporation) is not a reference and is
therefore not included in the final EA. However, this letter has been made
available to the State of Nevada.
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C.4.1.2 Hydrologic crnditions

Comments address'ng hydrologic conditlons were assigned to the cate-

gories of: (1) Surfaca Water, (2) Ground Water, and (3) C.rrent Use, and are
addressed below,

C.4.1.2.1 Surface water

This category addresses four comments on the accurac, or adequacy of the
baseline surface-water conditions at the Yucca Mountain site. The comments

were assigned to two issues: (1) Floods and Flood-plains and (2) Clarifica- -
tions.

Issue: Floods and flood-plains

Two commenters stated that sheet wash and channel runoff can cause cor~
siderable damage to surface and subsurface facilities in the desert southwest
and that these processes should be considered during siting of surface and
subsurface facilities at Yucca Mountain,

Response .-

It i1s true that sheet wash and channel runoff can be expected during
severe storms at Yucca Mountain. Each will be considered in the siting and
_design of the exploratory shaft and the repository., The maximum probable
flood expected in this area will be determined during site characterization;
this is the design flood to which American National Standards Institute stan-
dards will be applied in order that the repository and assoclated facilities
may comply with safety standards as recommended by the Nuclear Regulatory
Commission in Regulatory Guide 4.17 (NRC, 1982) or other requirements as
established. Due to the potential for sheet wash, the potentially adverse
condition related to flooding of the surface and underground facilitdies

Section 6.3.3.1) has been changed to present,

Issue: (Glarifications

Two comments were made on this i1ssue., One commenter argued that state-
ments pertaining to internal drainage in the Great Basin are incorrect and
cited the Colorado River as an example of external drainage. Also questioned
were statements in the draft Environmental Assessment (EA) about the Great
Basin's "limited agricultural potential.” Finally, one commenter suggested
that Figure 3-11 (Drainage. basins in the Yucca Mountaln area showing direc~
tion of flow of surface water) of the draft EA could be made clearer by minor
editorial and drafting modifications,

Response
The Colorado River drains part of the Basin and Range prevince. ..Yucca
Mountain, however, lies within the Great Basin, a segment of the Basin and

Range defined as having internal surface drainage.
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The potential for agricultural development in Nevada may be large
assuming that suff.cient amounts of water are applied to the land. It is
true that crop yiuids for some crops in parts of Nevada have been large.
However, because ¢r Nevada's overall arid climate and relatively poor soil
conditions, agricuitural production has not been signiiicant compared to many.
other parts of the nation.

The final EA includes the changes suggested for Flgure 3-11 in Sec-
tion 3.3.1 of the draft EA. :

Cedele2+s2 Greund water

This category addresses the accuracy or adequacy of the baseline ground-
water conditions at the Yucca Mountain site. The 36 comments received were
assigned to the following issues: (1) Direction of Ground-water Flow,

(2) Ground-water Travel Time, (3) Recharge at the Site, (4) Ground-water
Supply and Availability, and (5) Miscellaneous.

Isgue: Direction of ground-water flow

Thirteen comments were made on this issgue. Several asked the
U.S. Department of Energy (DOE) to discuss in more detail ground-water move-
ment through. and between aquifers, along fault zones, and through inter-
stitial pores. One commenter stated that fracture flow in the welded-tuff
and lava-flow aquifers requires that zeolites be present along these
fractures to retard migration of radionuclides; otherwise, bedded tuff would
be more advantageous to use as a host rock.

Several of the commenters stated that there 1s an extreme lack of
information about ground-water movement in the Basin and Range, especially
the delineation of ground-~water basins in southern Nevada and the relation-
ship among these basins, the deep carbonate aquifer benearh Yucca Mountain,
and the springs at Ash Meadows and Death Valley.

One commenter asked that the DOE discuss more fully the likelihood of
discovering minor aquifers in the vicinity of the site and their relation to
other aquifers in the area. Information was also requested regarding aquifer
size, recharge rates, and production potential of all regional aquifers.

Other commenters requested that the DOE discuss vertical mixing among
aquifers, in view of the possibility that the deep carbonate aquifer could be
used as a water source in the future. Information was also requested on the
potential to contaminate water in Well J-13 which could be the water source
for the repository.

Finally, one commenter requested that the distance between recharge and
discharge points be stated in the discussion in Section 2.1 of the draft
Environmental Assessment (EA) ;!
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Resgonee

The discussion of ground-water movement along Zaults at Yucca Mountain
(Section 6.3.1.)) has been modified to be consistent with the exact wording
in Montazer and Wilson (1984). Studies to date indicate that ground water
beneath Yucca Mcuntain flows to the southeast and «outh and discharges at
Alkali Flat, an: possibly near Furnace Creek in Death Valley. This ground-
water basin, reierred to as the Alkali Flat-Furnace ureek Ranch ground-water
basin, is thought to be separate from the Ash Mead.ws ground-water basin
which supplies water to Ash Meadows.

The unit evaluation report (Johnstone et al., i984) established that
both zeolitized and non-zeolitized rock units considered as candidates for a
potential host rock would be suitable. However, the greater distance of the
Topopal Spring Member from the water table gives it an advantage in terms of
travel time. It is also clear that the presence of zeolitized rock units
below the repository horizon is an advantage when flow paths are likely to be
oriented vertically downward.

Because hydraulic head pressure is higher in the carbonate aquifer than
in overlying tuffaceous rocks (at least in Well UE~25p#l), water from the
tuff aquifer cannot enter the carbonate aquifer. It 1s also stressed that
the repository is above the water table., Much additional work will be
conducted during site characterization to investigate if other aquifer areas
occur. That fact, and the estimated ground-water travel time from the repos-
itory to the water table (even assuming it does occur; Section 6.3.1.1.5),
would preclude contamination of water in Well J-13.

Minor aquifers or perched water tables do occur in the Yucca Mountain
region. The water would be expected to drain rapidly during excavation.
Moreover, it is highly unlikely that large aquifers remain undiscovered in
and near the Nevada Test Site because of the extensive drilling programs that
have been conducted in this region during the past several decades. A
thorough summary of the known regional hydrology is presented by Waddell
et al., (1984).

Approximate distances between recharge and discharge points can be esti-
mated from Figure 2-5 (Location of Yucca Mountain site with respect to the
basins of the Death Valley ground~water system), where the ground-water
basins are illustrated schematically.

Issue: Ground—-water travel time

Two comments were recelved on this issue. One commenter suggested that
rapid water flow along fractures near the repository to wells in the region
(1f it occurs) could be determined by tritium injection and later water
analysis. Another commenter suggested a modification to the executive
summary in regard to ground-water travel time.
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Resgonae

Some tritliam analyses have been conducted (Benson et al,, 1983) and more
will be conduct~d during site characterization usini samples from well water
and from any perched water zones found during const:uction of the exploratory
shaft, Tritlum injection plans remain to be finalf -ad.

The Executive Summary has been revised to accititely reflect the infor~
mation in the final EA.

Issue: Recharge nt the site

Thirteer comments were received on thias issue. Many commenters ques-
tioned the annual recharge rate at Yucca Mountain by noting that the
available data base is inadequate to support the DOE estimated percolation of
! millimeter (0.04 inch) per year. Some of these comments suggested that the
uncertainty of these estimates be stressed in the final EA. Another com~

menter suggested that rvecharge along fractured tuffaceous rocks during
intense storms could be very high.

Resgonsg

The estimate of flux at Yucca Mountain is not a diresct measurement,
since there 1s no water removal from drill holes within the unsaturated zone,
as explained by Montazer and Wilson (1984). It was derived by measuring the
in eitu potential gradient and effective permeabilities from core samples and
using these to estimate flux. Several tests are planned during site char-
acterization to better understand infiltration and to determine the amount of
flux in the host rock. Section 6.3.1.1.5 has been expanded to include a
discussion on the range of flux rates that are considered reasonable at Yucca
Mountain. 1In this regard, however, information from Czarnecki (1985), Rush
(1970), and specifically Montazer and Wilson (1984) and Montazer et al.,
(1985) indicate that less than 0.5 millimeter (0.02 inch) per year is

currently passing through the proposed repository host rock (the Topopah
Spring Member).

Issue: Ground-yater supply and availability

Two commenters questioned the production potential of the aguifers in
the site area (including the deep carbonate aquifer) by noting that little
information is provided on the potential future use of these aquifers for
domestic and irrigation resources., Another commenter questioned why the DOE
did not evaluate possible reductions in the discharge of water at springs in
Ash Meadows that might be caused by repository development at Yucca Mountain.

Resgonse

With regard to production potential, the final EA includes a discussion
of the wells that are exiracting water from the Alkali Flat-Furnace Creek
Ranch grouand-water basin. Much of the irrigation in the Amargosa Valley
south of Yucca Mountain is provided by springs that discharge along or near
faults that bring water from the deep carbonate aquifer to the surface, It
does seem possible, however, that exploitation of deep aquifers throughout
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Nevada could occur at sore point in the future, asauming that the shallow
aquifers are eventually ‘epleted. The likelihood that the relatively small
Alkali Flat~Furnace Cree™ Ranch ground-water basin would be cxploited for its
water will be evaluated during future studies.

With respect to As:i Meadows, it is correct that in Chapn:er 3 the DOE did
not evaluate possible reductions in the discharge of water ¢t springs in Ash
Meadows caused by repository development at Yucca Mountain. This ia because
springs at Ash Meadows discharge from a different aquifer .nd could not be
affected by activities ¢t Yucca Mountain. Section 5.2.7 ¥ the final EA,
however, does describe the hydrologic impacts that couls ne expected from
development of a repository at Yucca Mountain., Moreovey, as stated in
Section 5.,2.2, "..., the aquifers underlying Yucca Mountaf: can produce an
abundant quantity of ground water for long periods of time without lowering
the regional ground-water table ..." (Thordarson, 1983).

Issue: Miscellaneous

Six comments were received on this issue. One comumenter stated that
much of the information about the Alkali Flat-~Furnace Creek Ranch ground~
water basin is speculative because hydrologic testing will not begin until
the site is already in the characterization stage. Thus, conservative ground
water travel times for the site cannot be confidently estimated, Another
commenter pointed out errors in the text of Chapter 3 concerning an
historical review of ground~water studies in this area. Several commenters
found an error in Table 3-3 (Dual classification of Tertiary volcanic rocks
at Yucca Mountain) and on the identical Table 6~16 of the draft EA., A last
commenter asked that the basins be referred to in terms of the Hydrologic
Basins delineated by the: State of Nevada Engineer,

Response

A major, regional ground-water study of the Yucca Mountaln area has
already been completed by Waddell (1982) and a summary of studies is given in
Waddell et al. (1984) and the results are included in the EA. Although much
has already been learned about the hydrology of Yucca Mountain, much more
information will be gathered during site characterization. Ground-water

travel times reported in the final BA reflect the range of uncertainty of the
available data.

The comment about inconsistencies in the historical review of ground-
water studies in this area is partly correct. Yucca Mountain was not placed
within the Ash Meadows ground-water basin by Winograd and Thordarsom (1975)
as stated in the draft EA, but rather in their Qasis Valley-Fortymile Csnyon
basin, This has been corvected in the final EA., Basin designations were
revised by Waddell (1982) and Yucca Mountain was placed in the Alkali Flat-
Furnace Creek Ranch ground~water basin.

The reversal of stratigraphic order of the Pah Canyon and Yucca Mountain
members 1in tables 3~3 and 6~16 of the draft EA has been corrected in the
final EA. With regard to accurate designation, the one used by Waddell
(1982) and Waddell et al. (1984) represents the most recent interpretation by
the U.8. Geological Survey.
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Cibel,2.3 Current uie

This category ~ddresses comments on the accuracy or adequacy of the
baseline conditions in the Yucca Mountain area concerning current water use.
The 15 comments were assigned to the following issues: (1) Water Use,
(2) Water Demand, oud (3) Water Rights.

Issue: Water use

Six questioms were asked on this issue, Several cuvmmenters stated that
the U,S. Department of Energy (DOE) could have estimat:d water use (irriga-
tion and domestic) in the Amargosa Valley by indirect methods, including
LANDSAT images. Other commenters stated that up-~to~date figures for water
use in the Amargosa Desert ground~water basin (including the acreage under
irrigation) are available from the State of Nevada. A few commenters stated
that although the draft Environmental Assessment (EA) pointed out that the
ground-water table in the Ash Meadows area has declined because of irrigation
pumping, there is no discussion of the impact of the declining water table on
the DOE proposed water supply for the repository, Mureover, there is no
discussion of the impact to local water users from ground-water pumping at
Yucca Mountain.

Response

Although various indirect methods for estimating water use in the
Amargosa Valley could have been used, a study by the State of Nevada was
selected. After the draft EA was prepared, a study of water use in the
Amargosa Desert ground-water basin, as designated by the State Engineer, was
issued by the Nevada Department of Conservation and Natural Resources
(Coache, ca. 1984). The Amargosa Desert ground-water basin, as designated by
the State Engineer, draws its water from the Alkali Flat-Furnace Creek Ranch
ground-water basin, and from the Ash Meadows ground-water basin. Agri-
cultural water use in the Amargosa Desert designated ground-~water basin was
estimated to be 9,105 acre~feet in 1983, Industrial, commercial, and quasi-
domegstic water use was estimated to be 1,070 acre-~feet in 1984. From well
log data, non-permitted pumping for domestic use is estimated to be 400
acre~feet per year (Coache, ca. 1984). Thus, the estimated water use in the
Amargosa Desert designated ground~water basin in 1984 (assuming that agricul-
tural water use was not significantly different from 1983 to 1984) waes about
10,575 acre~feet. This information is included in the final EA.

Drawdown of the ground-water table discussed in Chapter 3 refers to the
Ash Meadows ground-water basin. On the basis of current information, Yucca
Mountain lies within a separate basin referred to as the Alkali Flat-Furnace
Creek Ranch ground-water basin. Ground~water pumping at Yucca Mountain 1is
therefore not expected to have any affect on water usarg in the Ash Meadows
basin, nor will water use 1in the Ash Meadows basin have any affect on the
water supply for the repository.
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Issue; Watet demand

Four que:tions were recelved in this area as" !ing that the final EA con-
sidar varlous growth patterns in southern Nevada in terms of future water
needs and porcential utilizatiom, especlally consicering that a future
Las Vegas could obtaln water from the lower carh nate aquifer near Yucca
Mountain. Otiar commenters stated that because s;2cific water requirements
for the project were not included in the draft E.., potential fmpacts such as
regional drawdown or contamination to future we.tuxr supplies cannot be
evaluated. ¥Finally, one commenter stated that tiu title to Section 3.3.3
(Present and projected water use in the area) is mitleading because there is
no assessment of future water needs in this section,

Resgonse

The ground~water basin in which Yucca Mountain lies 1s called the Alkalil
Flat-Furnance Creek Ranch ground-water basin and in relatively small; it
ranges from approximately 32 to 64 kilometers (20 to 40 miles) in width and
is approximately 161 kilometers (100 miles) long. Ground water discharges
from this basin at Alkali Flat and near the Furnace Creek Ranch in Death
Valley. All analyses to date indicate that part of the Amargosa Valley is in
an adjacent basin known as the Ash Meadows ground-water basin. Ground
waters in the two basins are not connected. Development and operation of a
repository at Yucca Mountaln is not likely to have impact on future
developments in the Amargosa Valley., Furthermore, in 1979 the Nevada State
Engineer designated, or formally recoganized the presence of, the Amargosa
Desert Ground-Water Basin (Newman, 1979), which placed issuance of new water
permits on a preference basis rather than a prior-appropriation basis
(Morros, 1982). Consumptive use of ground water for irrigation was ruled not
to be a preferred use in this baain.

It is possible that an expanding population in southern Nevada may even-
tually exploit other ground-water basins in Nevada. 1t would' be very
unlikely, however, that future water needs for the City of Las Vegas would
lead to exploitation of a ground~water basin as small as the Alkali Flat-
Furnace Creek Ranch ground-water basin when basins that are larger and closer
to Las Vegas are avallable.

Estimates of the water requirements for the repository are included in
the final EA. A qualitative evaluation of water use in the Alkali Flat-
Furnace Creek Ranch ground-water basin is included in the final EA by com-
paring the expected water use at the repository with other water users in
this area., The DOE retains its preliminary conclusion that ground-water
pumping at the repository will not cause a regiomal drawdown of the water
table. This conclusion is based on records for 18 years of pumping of Well
J=13, which is the well that is being considered as a possible water source
for the repository (see Section 6.3.3.3). Additional studies conducted
during site characterization will help predict future water demand in the
Alkali Flat-Furnace Creek Ranch ground—water basin.
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Issue: Water rights

Six commeats were made on this issue. One commenter stated that because
Yucca Mountain 18 not a Congressionally establishe) "reservation,” the final
EA should contain a discussion of unappropriated rater, citing that Nevada
law requires the State Engineer to reject new appiications for water rights
for any purpcse where there is no unappropriate water. It was also
questioned whether the DOE has the necessary wate. cights for a repository at
Yucca Mountain. Another commenter wanted to kncw Lf the DOE currently has
water rights from Well J~13, and if so, what th. limitations are on these
rights.

Regponse

7f it becomes necessary to acquire privately held water rights for the
repository, a situation not expected based on avaiiable information, the DOE
would purchase these rights or begin Federal condemnation proceedings. Such
negotiations c¢r proceedings are not expected or planned. Because no existing
privately held rights or encumbrances have been identified at the site, the
DOE considers that the qualifying condition has been met, Whether superior
rights to the water in the same underground source exist with respect to

points of extraction outside the Nevada Test Site has not yet been
determined.

Ce4.1.3 Environmental conditions

Comments addressing environmental conditions were assigned to the
categories of (1) Land Use; (2) Ecosystems; (3) Air Quality and Weather;
(4) Noise; (5) Aesthetic Resources; (6) Archaeological, Cultural and
Historical Resources; and (7) Background Radiation. These subject areas are
addressed below. ~

Ceb4.1.3.1 Land use

The baseline land-use section of the Environmental Assessment (EA)
presents the exlsting situation in the reglon with respect to land use. Also
presented is a discussion of projected developments in the area, based on
avallable data and information, A number of comments were received in this
category, and these have been aggregated to the following issues: (1) Land
Withdrawal, (2) Agricultural Concerns, (3) Future Development, and-

(4) Mineral Resources.

Issue: Land withdrawal

Eleven comments were received on the issue of land withdrawal: for the ..
repository and railroad spur. Most commenters questioned the large amount of
land to be withdrawn (50,000 acres), and requested information on how such a
withdrawal would proceed. Some also asked that the area of land to be



withdrawn be iliustrated. The same commenters also requested that the total
required acreag: for the repository be identified.

Besgonqg

The total ~squired controlled acreage for the repository is 24,710
acres. This ar.a includes Bureau of Land Managemen- {BLM), Nevada Test Site,
and Alr Force lands. The BLM portion, which is the portion that would have
to be withdrawn, is approximately 5,000 acres, not 5,000, The EA text has
been corrected in several places to reflect this cha:ge.

At present a rail corridor through BLM lands is only one of three
options being studied for the repository program. If a corridor were to be
sited through BLM lands, the land may consist of a simple right-of-way rather
than withdrawal of many acres solely for that purpose. Regardless, detailed
studies of competing land uses will be done during site characterization and
in conjunction with the Environmental Impact Statemeint process.

Issue: Agricultural concerns

Five comments addressed this issue. Several commenters claimed that the
EA neglected to address the effects of the project on prime farmland or on
farmlands of statewide importance. Another commenter noted that desert soils
are among the most fertile soils and that productivity is limited primarily
by the availability of water. Also mentioned was the possibility that
Federal activities involving shipments of highly radioactive materials
through the State of Nevada could result in the contamination (and therefore
loss of use) of large tracts of range or agricultural lands.

Resgonse

The Yucca Mountain site does not countain prime farmland or farmland of
statewide importance as defined in the Farmland Protection Policy Act. Pos-
sible impacts to lands adjacent to transportation corridors are discussed in
Section 5.3.2 of the EA. While it is true that water is the most limiting
factor to desert land developmeht, nutrient content of soil is also an impor-
tant factor in agricultural land development. Since nutrient content at the
Yucca Mountain site is low, these lands are not considered conducive to agri-
cultural development.

Issue: Future development

Seven commenters addressed future development concerns, and asked that
the EA discuss in greater detaill topics such as State and local land-use
regulations {regarding incorporation, annexation, zoning, flood plain
control), infrastructure planning, construction design, and so on. Two of
the commenters also asked that the EA include more information on the timing
and size of sub-division developments planned for Ash Meadows and Pahrump
Valley. A "future-oriented" water-use analysis related to projected
developments was also requested.
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Response

It 18 too ear!v in the planning process to incorporate future develop-
ments, such as locwl subdivision expansion, and infrastructure data because
the data will charge in the next five years as the E:vironmental Impact
Statement is developed and studies associated with it sve implemented. Site
characterization and repository activities will comply with all applicable
State and local land-use regulations. Further, multi: e-use priorities will
decrease once the site becomes a controlled area.

Issue: Minersl resources

The discussion of land use for mining activities in the ares of the site
was considered inadequate by two commenters, since it refers only to the pre-
sent condition, and does not address the future potenilal for mineral explor-
ation and extraction.

Response

It 1is beyond the scope of this EA to predict future mineral
exploitation; only the current situation can be described. At present, no
economically exploitable resources exist in the Yucca Mountain area. A
detailed discussion of the resource potential of the asrea is presented in
Section 6.3.1.8 of the EA,

C.4+.1.3.2 Ecosystems

The comments discussed in this category questioned the description of
the baseline ecosystem and the description of the floral and faunsl '
communities presented in the draft Environmental Assessment (EA). Filve
comments were received in this area, and they are subdivided into three
issues: (1) Threatened or Endangered Species, (2) Revegetation, and (3)
Mixed Transition Plant Association.

Issue: Threatened or endangered species

Three commenters expressed a concern that the threatened and endangered
species listing cited in the EA was incomplete. Both the Mojave fishhook
cactus and the desert tortoise were given as candidates for addition to such
a listing. '

Response

Information gathered during a literature review, during intensive site-
specific surveys, and through discussions with the U.S. Fish and Wildiife
Service indicated that no listed threatened or endangered species occur in
the study area, and accordingly, Federal protection under the Endangered
Species Act of 1973 (USFWS, 1973) is not appropriate in this area. Both the
Mojave fishhook cactus and the desert tortoise are candidates under review
but have not yet been officially added to the list of federally protected
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species, Should their status change, the DOE will take the uppropriate steps
required under ~he Endangered Species Act. The desert tortoise is also a
State-protected, "rare" species. The text in Section 3.4.2.3 of the final EA
has been revisec to indicate the above condition,

Isgue: Revegetatlon

One commenter questioned how much "organic act..ity" would be contained
in topsoil that was disturbed and banked for 25 to 3! years,

Resgonse

Topsoill that is removed during site characterization will not be banked
for 25 to 30 years; rather, it will be stored only tur the short amount of
time that an exploratory hole is in operation (all site characterization
activities are to be completed within 4 to 5 years), and then used for the
reclamation and restoration of exploratory holes. Longer-term revegetation
procedures for the repository will be investigated during site character-~
ization. "“Organic activity" of soil may be measured Iin several ways. All
goll, whether disturbed or undisturbed, undergoes aging and chemical trans-
formations., It is not anticipated that soil banking will significantly
affect the potential of the banked soil to be used in reclamation activities.

Isgue: Mixed transition plant association

One commenter noted that the description of the mixed transition plant
community was described only in terms of absent species, and that the des-
cription would benefit through the inclusion of dominant species names,
general description of the community, and reference to bordering communities
and asgociated transitional zones.

Response

The text of Section 3.4.2.1.4 of the final EA has been changed to pro-
vide a more detailled description of this community. However, because of the
highly variable nature of the plant association, it is difficult to describe
or gquantify it in exact terms.

Cebel1.3.3 Alr quality and weather

The 13 comments that address this category have been divided into four
issues: (1) Meteorological Data Collection, (2) Precipitation and Evapotran-
spiration, (3) Climate, and (4) Fugitive Dust.

Issue: Meteorological data collection

Four commenters questioned the adequacy of the baseline data base for
meteorological and air-quality conditions in and around the proposed reposg~
itory site. For example, it was felt that not enough information was
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provided on diffusion climatology and potential amblent air-quality levels in
the area of t:e Yucca Mountaln site, It was further suggested that infor-
mation on win: speed, wind direction, atmospheric stability, and interference
with national ambient air-quality standards be pruvided. As a consequence,
the text of these comments also questioned the eivaluation of the effects on
air quality from such things as the release of ra ‘lonuclides,

Response

The baseline evaluation and description of r~teorological conditions
presented in the draft Eovirommental Assessment (WA} were based on data from
sites around the proposed repository site because site~gpecific data were not
available, The onsite program was initiated by Sandia Nationsl Laboratories
to ald in the design of heating and air conditioniing systems for the surface
facilities, not to provide the data required to adaquately assess diffusien
climatology at the site., Furthermore, the data collected by Sandla were not
available in a referanceable form.

The air-quallty analysis presented in Chapter 5 of the draft FA specifi~
cally excluded radionuclide emissions and their subsequent impacts, Radio-~
logical impacts are discussed in sections 5.2.9 (Radiologlcal effects) and
6+4.1 (Preclosure radiological safety assessments) of the draft EA, These
impacts, however, are not compared to limits set forth in 40 CFR Part 61
because Subpart H of 40 CFR Part 61 excludes the U.S. Department of Energy
facilities that are regulated under 40 CFR Parts 190, 191, or 192. The
repository at Yucca Mountain would comply with conditions set forth in
40 CFR Part 191 (Enviroomental Radiation Protection Standards for Management
and Dieposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive
Wastes, 1985), rather than 40 CFR Part 61l.

Environmental documents published subsequent to the EA, such as the
Environmental Impact Statement (EIS), will evaluate in detail the impacts
asgociated with the varlous aspects of development of Yucca Mountain as a
repository, At that time, impacts due to waste transportation and commuter
traffic and potential interference with attainment of national ambient alr-
quality standards wiil be evaluated in greater detall, Presgently, the
collection of data on transportation routes, transportation modes (truck,
train, or both), and several other aspects of the project have not been
completed. Additionally, complete onsite meteorological and air quality data
will be available at the time the EIS is prepared.

Issue: Precipitation and evapotranspiration

Four commenters questioned the annual average evapotranspiration and
precipitation rates presented in the EA, and the statement in the EA that
annual precipitation averages one~third of evapotranspiration. Postulated
extreme event and antecedent moisture conditions were thought to be more
meaningful than average precipitation and evapotranspiration.

Resgonse

Records for Yucca Flat show monthly data as well as annual avefages 80
that variability in molsture conditions can be predicted. For climate and
air-quality modeling that will be part of site characterization, additional
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site-gpecific meteo-ological data will be available, and details of annual
variations in precipltation and evapotranspiration will be understood.
General understandi«ug of these values for the arid southwestern United States
will also be usefnl for comparing site data and impioving predictive
capability.

For the draft EA, potential evapotranspiration s estimated by an
empirical method {the Thornthwaite method) reviewed . : Rosenberg (1974).
Potential evapotranspiration for Yucca Mountain has biuen estimated to be
about 0.6 meter {2 feet) per year, No reference was iited for the evapo-
transpiration value contained in the comment. Estimate¢~ in Craig and Robison
(1984) suggest 1 to 1.5 meters (3.5 to 5 feet) of pot2antial evepotran-
spiration. The U.S. Geological Survey, in its comments on the draft EA,
states that potential evapotranspiration is between 1.3 and 2.4 metexs (6 and
8 feet) per year. Either of these estimates is consistent with the estimates
of precipitation that are 20 percent or less of annual potential evapotran-
spiration as reported at the end of Section 6.3.1.1.3 of the draft EA. These
estimates are preliminary and speculative, and the finnl EA has been revised
to reflect this uncertainty. The climatic regime wili be studied in more
detail during site characterization.

The EA was modified to reflect new studies by Claassen (1983) which sug-
gest that infiltration may be limited to pluvial and near-pluvial conditions
and that current recharge is very limited, even at higher elevations.

Tassue: Climate

Three commenters addressed the adequacy of the data presented in the
draft EA and the validity of the interpretation of that data in accurately
assessing long-term climatic effects on the repository. Extrapolation of
climatic conditions at Yucca Flat to higher elevatioas at Yucca Mountain were
not considered appropriate.

ResEonqg

A review of alternative interpretations of Pleistocene climates has been
added to the final EA. An indication of the points for which agreement has
been reached, or where there is no consensus among recognized experts, has
been included to provide balance to the discussion of paleoclimates. If
Yucca Mountain is selected for further consideration as a repository, data
needed to fully characterize the diffusion climatology and meteorology of the
slte will be collected during site characterization. ‘

Issue: Fugitive dust

Two commenters expressed concern that the baseline meteorological and
air quality counditions at the site were such that development activities
associated with the repository (clearing of land, travel over unpaved roads)
would reduce the effectiveness of particulate-control strategies (e.g., the
aridity of the area would make watering unpaved roads for dust control
impractical).

C.4-21
a NN 08 i 4 7 2



Response

Although iie climate of the area could require that speclal conglider-
ation be given -0 control strategles proven effective in similar meteor-
ologlcal condit’ons, the inherent weather conditions would not prevent
reasonable, effoctive particulate control. Wateriry not only controls the
dust as long am the surface is wet, but also hely ' in compacting loose
particles and cimenting them into the surface as 1. dries, It also washes
fine particles {(which are more likely to be suspencwd) down into the road
surface. Commercially available dust-control chem cals can be mixed with the
water to aid Iin more thorough wetting of the sur: ice and to inhibit
particulate emiss. onsa. -
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This category concerns the data on existing nojse conditions presented
in Chapter 3. The one comment received in this category asked whether the
ambient noise levels estimated in the draft Environmental Assessment (EA) for
rural communities and desert areas will be confirmed.

Response

The only way in which the estimated ambient nolse levels presented in
the EA can be confirmed is through a monitoring program. The conduct .0of such
a program is outside the scope of activities allowed during the assessment of
existing information about Yucca Mountain.

The subject of samblent noise levels will be addressed during the
Eaviroomental Impact Statement process, and a decision will be made as.to the
type and extent of studies to be conducted., If monitoring is deemed
necessary, a plan will be developed at that time.

Cv4.1.3.5 Aesthetic resources

Thig category concerns the data on existing aesthetic raesources pre~
sented in Chapter 3; one comment was received., The commenter questioned if
more discussion. should be provided on visibility and if a viewﬂshed analysis
should be performed. »

Resgonse

The final Environmental Assessment was changed to explain that some
facilities may be visible from U.S. Highway 95, especially at night when
facilities are lighted. Additional visibility and view-shed analyses may be
conducted during the Environmental Impact Statement process, :
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Cebdals3.6 Archaeolosical, cultural, and historical resgurces

This category rldresses the baseline description of archaeological,
cultural, and hist::rical resources found in the vicintry of the proposed
study area of Yucca Mountain. The 15 comments were gr:uped into the fol-
lowing issues: (1) Jufficiency of Data, (2) Consultaticn 7ith Other Organi-
zations, (3) Site Cumparison, and (4) Bibliography.

Issue: Sufficiency of data

Seven comments w2re receilved which pointed to a p2 ceived lack of data
in several areas. First, it was felt that the final Environmental Assessment
(EA) should reference the planning and procedural steps of legislative man-
dates in the compliance process and should discuss the results of 1984 test
excavations (including methodology and intensity level). This and other
comments asked that the significance of the sites and their eligibility for
listing on the National Register of Historic Places be presented in the final
EA. In a related observation, one commenter suggested that the EA describe
all site significance with reference to the Archaeological Element for the
Nevada State Historic Preservation Plan (1982)., Another commenter was con-
cerned that the Tule Springs Archaeological District was not mentioned in the
EA. Finally, it was requested that historic cultural resources be discussed
in greater detail. -

Resgonse

With respect to the archaeological sites surveyed in the area, a table
has been prepared and added to the text of the EA (Section 3.4.6) which lists
all sites and their eligibility status. The Tule Springs site 1is indeed
cited in the referenced report, contrary to the commenter's impression.

Field survey methodology and survey intensity have been outlined in spe-
cific technical reports and are not considered appropriate for inclusion in
the EA. However, Section 3.4.6 of the EA has been amended to reference the
Nevada Historic Preservation Plan (1982).

Issue: Consultation with other organizations

Five comments were received under this issue; all addressed or requested
that consultation procedures with other organizations be initiated as soon as
possible. These organizations are as follows: the National Park Service
(Western Reglon), the Nevada State Historic Preservation Office (SHPO), the
Advisory Council for Historic Preservation, and Native American groups. The
U.S. Department of Energy (DOE) was asked tc coordinate with the State
Department of Conservation and Natural Resources on the number of test units
to be placed in each site, and on the site survey selection itself.

Resgonse

This concern will be addressed by the establishment of a Programmatic
Memorandum of Agreement between the DOE, the Nevada SHPO, and the Advisory
Council on Historic Preservation. Such a Memorandum of Agreement will also
prevent future disagreements on site selection and site survey procedures.
With regard to Native Americana, no affected Indian Tribe has been identified
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at the site; hiowever, should such an identification be made, the appropriate
Tribal Councl: will be contacted, advised, and consulted. In addition,
archaeologicat reports prepared under the auspices of this project will,
whenever posulble, be sent to the National Park 8~rvice as requested.

Issue: Sifre comparison

One commenter noted that the number and typ. ' of prehistoric sites in
the Yucca Mountain vicinity suggest that the ar-a has experienced more than
casual or transient occupation. The commenter . ajuested that the type and
quantity of archaeological findings on and near Y :ca Mountain be compared
with those of other areas of the State.

Response

Yucca Mountain was probably never heavily occupied, as 1its archaeo~
logical record reflects the remains of nomadic hunters and gatherers who
rarely stayed very long in any one area. Archaenlogical site density at
Yucca Mountain is greater than that recorded for the Yucca Flat area,
situated 48 kilometers (30 miles) northeast of Yucca Mountain (Reno and
Pippin, 1985), but is much less than that recorded for the Pahute and Rainier
Mesa areas, situated 48 kilometers (30 wiles) to the north (Pippin, 1986).
Regardless of the specific site density, the archaeological record at Yucca
Mountain does have the potential, as outlined in the EA, to address questions
important in understanding the prehistory of Nevada.

Issue: Bibliography

Four commenters filed questions regarding the bibllographic record; the
first noted that it seems as if very little in the cited literature was
derived from historical sources. Another identified a reference that was
cited in the text, but not found in the bibliography (Pippln and Zerga,
1983). The last commenter asked that a specific report be cited in the
bibliography.

Requnse

Historical references are noted in Section 3.4.6 of the final EA, and
the Pippin and Zerga (1983) reference is included in the final EA
bibliography. The last report requested 1is an unpublished report prepared
for the DOE, Nevada Operations Office, by URS/John A. Blume and Assoclates
(Kensler, 1981). It is entitled “Survey of Historic Structures; Southern
Nevada and Death Valley.” It is 1important to note that this last report
concentrated only on standing historic structures that had been previously
recorded and did not involve cultural resource surveys. Other historical
assesgments of the region are underway. It has been raeviewed during
preparation of the final EA.

Csebs1.3.7 Background radiation

The comments in this category concern the background radiation data
presented In Chapter 3. Seven comments were recelved. Five commenters noted
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that the site may alreidy be unsafe due to radiation in the soil from nuclear
weapons testing. Anoiher commenter questioned the definition of background

radliation levels, The¢ levels of radicactivity inm Yucca Mountain ground water
were also questioned.

Response

At present, the Yucca Mountain site is deemed to be : ucontaminated from
Nevada Test Site (NTS) activities. However, the con.r.bution of NTS
activities to the baseline radiation environment will b.. determined during
site characterization. Soil will be tested for contamina.ion. Workers would
not be allowed i1 areas where contamlnation levels exc:zad applicable

standards unless stringent precautions were used (e.g., protective clothing
and monitoring).

In the context used here, radiological background refers to the baseline
radiological conditions resulting from all sources (i.e., artificlal as well
as natural)., This includes penetrating radiation from the earth's crust and
cosmic sources, primordial radionuclides and their decay products, and radio-
activity deposited in the area from previous activities at the NIS or from
atmospheric nuclear testing on a global scale.

The level of radioactivity in Yucca Mountain ground water will be deter-
mined during site characterization. The general ground-water flow pattern is
illustrated in Figure 6-2 (Maps of the Yucca Mountain site) of the draft EA,
The flow tends to be toward the south or southeast under Yucca Mountain. No
radionuclides other than tritium were present in detectable concentrations in
NTS wells. The "other radionuclides” mentioned in the draft EA were measured
in wells in New Mexlco as part of the Environmental Protection Agency's off-
site monitoring program for formerly utilized underground test areas. The

text has been revised to specify tritium as the only detectable radionuclide
in NIS wells. ‘

C.4.1.4 Transportation

Twenty-seven comments wexre receilved in the transpdrtation category -and
these were divided into the following issues: (1) Highways, (2) Rallroads,
and (3) Miscellaneous,

Issue: Highways

Ten comments were assigned to this issue. More specific existing and.
projected local highway data for communities in Clark and Nye countles,
regional data for Nevada, and interstate data were requested. Two commenters
suggested that the many trucks coming into Nevada would greatly increase the
chance for an accident, and asked what provisions had been made for schedul-
ing regular driver stops, and for accommodating unscheduled stops due to
weather or other emergency conditions. Another commenter requested more
traffic count data for U.S, Highway 93 to Arizona, Interstate 15, and local
roads. One commenter asked why Table 3-8 (Traffic service levels and char-
acteristics) was included in the draft Environmental Assessment (EA). In a
related comment, it was asked whether project-related studies will consider
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the cumulative effect that growth in outlying areas may have on the existing
trangportation netw:rk. Another commenter asked if any conegideration had
been given to proviiing access to Yucca Mountain through the northeast side

of the Nevada Test &ite (NTS), thus allowing more repos’ tory and workers to
reside in Lincoln County.

Resgonse

The request for more site-specific data will b= sddressed in the

uvironmental Impact Statement. -Site~speclfic data wi 1 be provided for each
proposed and alternatlve road and rail route. The U.S. ‘'¢partment of Energy
(DOE) will comply witlu all applicable laws, regulatione, and codes pertaining
to the shipment o»f radiological and nonradiological materiala. A brief over-
view of such regulations 18 contained in Appendix A of the final EA. Some
additional specific data along postulated reglonal routes is provided in
Chapter 5 of the final EA. -

The comments c¢n Chapter 3 concerning impacts and mitigatlon were
addressed in Chapter 5 and Appendix A of the draft EA. Regardless, it must
be emphasized that tramsportation impacts and mitigation will be evaluated in
the Environmental Impact Statement. This will include the concern regarding
growth in outlying areas and subsequent strain on the existing transportation
network., T *

The trucks that bring waste to Nevada would increase the chance for an
accident. S8ection 5.3.2 of the draft EA provides an accldent-risk analysis,
based on the methodology described in Appendix A. More traffic count data
for local communities, U.S. Highway 93, and Interstate 15 were not provided
because Chapter 3 was to focus on areas of potential maximum impact (U.S.
Highway 95) to the site. Table 3-8 was included in the draft EA to provide a
better description of different service levels and to provide criteria by
which to judge the information provided in Table 3-9 (Evening-peak-hour
(5-6 p.m.) traffic patterns on U.S. Highway 95, 1982) of the draft EA.

A formal transportation plan will be developed as site characterization
and environmental impact studies progress. When final routing 1s selected,
this transportation plan will include information regarding scheduled rest
stops, and stops due to unexpected conditions such as weather,

With regard to access through the northeast side of the NTS, such a
route would be impossible to establish, since this portion of the NTS is a
restricted area which cannot accommodate pass-through traffic.

Issue: Railroads

Fourteen comments were assigned to this issue. A iew commenters asked
for the location of Dike Siding and the location of the railroad near the
Desert National Wildlife Refuge. Several commenters requested more railroad
information for such parameters as operation management plans, Federal and
State regulations, rail: routes, disaster insurance, accident risks, and-
existing arrangements. :0Other commenters questioned the extent and adequacy
of the tests that the Unlon Pacific Rallroad must meet to be a Class A main
1line. C e
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Resgonse

A better descriptlon of the location of Dike Siding may be. found in
Section 5.,1.1.4.2 of the final EA. Figure 5~2 (Proposed highway and rail
access routes to the tucca Mountain repository) of the (i1aft EA shows the
proposed railroad mor: clearly. The railroad will not .ross the Desert
National Wildlife Re. uge. Therefore, Corn Creek Springs aad the Pahrump
killifish will not be affected.

More railroad operation, infrastructure, and usage :nformation will be
provided in the Envircnmental Impact Statement. In aciition, raill regu—
lations and routing are discussed in Appendix A of the £i al EA.

The tests resulting in the Union Pacific Rallroad wmain line through
Las Vegas being classified as Class A are not relevant tu the discussion in
Chapter 3. The classification system will be reviewed during the Eoviron-
mental Impact Statement process. :

Issue: Miscellaneous

Three comments were assigned to this 1issue. One gommenter suggested:
that the draft EA did not fully recognize North Las Vegas. Anotlier requested
the written communication from the Union Pacific Railroad noted in Table 3-10
(Recent railroad~traffic patterns) of the draft EA. A third commenter cited
a typographical error in the EA text. :

Response

The DOE recognizes North Las Vegas as a city but to simplify the many
figures, the title “"Las Vegas” serves the entire Las Vegas metropolitan area.
The written communication from the Union Pacific Railroad noted in Table 3-10
(Recent railroad-traffic patterns) in Section 3.5.2 of the draft EA has: been
cited in the final EA' and included in the references. The typographical:
error has been corrected.

Celele5 Socioeconomic conditions

The U.S. Department of Energy (DOE) received many comments on the
adequacy and accuracy of the draft Environmental Assessment (EA) description
of baseline socioceconomic conditions in southern Nevada. Responses to com-
ments on specific issues in the areas of economic conditions, population,
community services, and government and fiscal conditions are in sections
C.4.1.5,1 through C.4.1.5.5. Twenty-eight general questions were received on
the scope and quality of the socioeconomic baseline description. These 28
general comments are grouped into four issues under this section: (1) Overall
Approach, (2) Exclusion from Baseline Descriptions, (3) Native Americans, and
(4) Statewlde Concerns.

Issue: Overall approach

Four commenters felt that the information contained in the draft EA
reflected haphazard data collection and genarally paoor-data: integration,and
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analysis. In particular, it was felt that the information provided in
Chapter 3 of the EA on background social and economic conditiors in Clark
County suffered fron a lack of detail and analytical depth. References were
cited as missing and the way in which specific numbers were developed was
unclear. Some information was referenced as having bee.: obtained from news-
paper articles, and the feeling was that newspapers stwuld not be used as
primary sources of .information. Finally, the validity :f using various years
in the 19808 (rather than census years 1960, 1970, and¢ 1980) to establish a
socioeconomic baseline was questioned.

Resgonse

The focus uf the socioeconomic data-gathering efforr was on information
necessary to evaluate the Yucca Mountain site against the socioeconomic-
related siting guidelines. Thus, data collection, alithough not compre-
hensive, was certalnly not haphazard. Also, the purpose of Chapter 3 was to
present background data which were used in the actual analyses presented in
chapters 4 through 6., The final EA has been revised ir a number of places in
order to show more clearly how various data were obtained and amalyzed. 1In
addition, newspaper references have been deleted in those places where
alternative 1nformation sources were available., However, newspaper refer-
ences have been retained in cases in which theilr main purpose is to help the
reader understand a community better.

An advantage of using the decennial census as a data source is that
those data constitute an internally consistent and highly credible infor-
mation base. A major disadvantage of using census data 1s that they are
generally available only every ten years. In preparing the EA, the DOE did
not rely solely on census data because timeliness of information is important
in understanding the characteristics of a rapldly growing region such as
southern Nevada. An evaluailon of the requirements for additional socio-
economic data will be an important part of the investigations to be conducted
if the Yuccs Mountain site is approved for site characterization.

Issue: Exclusion from baseline descriptions

The DOE received 16 comments which pointed out that the draft EA did not
discuss socioeconomic conditions in Lincoln County and the City of Caliente,
despite the possibility that waste shipments by rail would pass through the
county. Also, it was stated, individual communities in Clark County were not
described in sufficient detall to enable an accurate portrayal of the county
as a whole. For example, the statement that Las Vegas 1is an "adult com-
munity" was used to characterize Clark County, ignoring differences among
communities. For example, it was poilnted out that the city of North Las
Vegas was not identified on any of the EA maps of the area of interest.

Response

Since actual transportation routes have not yet been identified, com—
munities that could be affected by transportation of high-level radioactive
waste have not yet been identified. 1If a repository were located at Yucca
Mountain, social and economic impacts would occur in areas where repository-
related expenditures would be made and where the inmigrating repository-
related work force would raside. To the extent that resources are available
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at competitive prices, it is expected that the majority of repository-related
expenditures would be '.ade i{n Nye County, where the site s located, and in
neighboring Clark Cour.:y, the major metropolitan area in southern Nevada.
The Nevada Test Site ’NTS), adjacent to the Yucca Mounte:in site in Nye
County, employs DOE and contractor personnel with skill: similar to the
construction and mininy skills which would be required by fho repository work
force. Historical settlement patterns of workers at th NTS provide a
reasonable indication of where repository workers and the r families would
set:le. Recent settlement patterns of these NTS workers w:.re analyzed using
their ZIP codes. The results of this analysis were summ rl.zed in Table 5-26
of the final EA., This analysis indicated that most (96 p vcent) of the NTS
workers reported 7IP codes in Nye and Clark counties in 1984. The
socioeconomic baseline conditions presented in Section 3.6 of the EA focus on
this bicounty area, where almost all of the Yucca Mounta:iwv work force would
be expected to settle. However, since the data summarize:l in Table 5-26 of
the final FEA also indicate that about 1.5 percent of the recent NTS workers
reported ZIP codes in other Nevada counties (Douglas, Lander, Lincoln, Lyon,
White Pine, and Carson City, a consolidated municipality). the DOE intends to
consider a larger geographic area in future studies, if the Yucca Mountain
site is approved for site characterization.

As is discussed in Section 6.2.1.7.3 of the draft EA, the favorable
conditions of the socioeconomic impacts siting guideline were evaluated at
the county level. The first potentially adverse condition (Section
6.2.1.7.4) was evaluated at the community level. As is explained in Section
C.7.4 of this Appendix and Section 6.2.1.7.4 of the final EA, population
growth rates were used as measures of impacts on community services, housing
supply and demand, and the finances of State and local government agencles.
Insufficient information was available from published sources to perform
detailed community-specific analyses. Information on community services in
individual Clark County communities is presented throughout Section 3.6.3.
The statement (in Section 3.6.3.1 of the draft EA) that Las Vegas is primar-
1ly an adult community was not intended to characterize Clark County as a
whole. In order to correct the impression of unwarranted generalization, the
statement was deleted from the final EA. Figure 3-21 of the draft EA
(Bicounty area surrounding the Yucca Mountain site) was revised to show the
location of North Las Vegas.

Further research at the community level would be undertaken if the Yucca
Mountain site is approved for site characterization.

Issue: Native Americens

Six comments were received which stated that the document fails to con-
sider potential repository impacts on Native American communities. The com-
menters suggested that the Moapa River Palute Reservation and the Las Vegas
Paiute Tribe will be directly and significantly impacted by the transpor-
tation of waste, both by rail and by road. The draft EA was also thought to
be silent regarding the wider range of Native American issues and potential
conflicts. A commenter noted that the Western Shoshone coantinue to claim the
land upon which the repository is proposed to be built, and contend that
there is no consideration in the EA of present-day Indlian concerns such as
cultural persistence, quality of life, anthropolegical issues, and Indian
religious freedoms.



Resgonse

Native Americens 1in southern Nevada have not been certified as
"affected” tribes within the meaning of the Nuclear Wa:ie Policy' Act (NWPA,
1983). A petition for certification under Section 2(:)(B) of the Nuclear
Waste Policy Act wans denfed the Moapa Band of Paiutes Frit, 1984). There~
fore, Native Amerilcans have not been singled out for s;..cial analysis in
the EA.

In preparing the draft EA, the DOE was aware of .hnshone claims to the
land upon which the repository is proposed to be butli, However, the land
claim issue was not addressed in the EA because of the sederal Government's
position that t..e Shoshone had no legal right to the land. This position was
sustained by a recent U.8. Supreme Court decision which effectively extin~
gulshed the Western Shoshone claim of aboriginal title to much of Nevada,
including the Yucca Mountain site (United States v. Dann and Dann, February
1985). Two additional comments that voiced similar concerns regarding Native
Americans were included in Section C.4.1l.5.4.

American Indian reservations, being relatively distant from the Yucca
Mountain site, are not expected to be affected significantly by the inmigra-
tion of repository~related workers and their dependents. The EA has been
revised to include more detail regarding the number of American Indians
residing on reservations in the bicounty area and the locatlion of these
reservations relative to the Yucca Mountain site. Specific note was made in
Section 5.4.4.2 of the draft EA of the potential for impacts on Native
American cultures from transportation activities. If the Yucca Mountain site
is approved for site characterization, this aspect will receive appropriately
detailed treatment in research to be performed during the Environmental
Impact Statement process. In addition, the potential impacts of the reposi-
tory project on Native Americans who live outside of reservations (as well as
on other cultural groups in southern Nevada) would be the sgubject of
detalled, community-level data gathering and analysis if the Yucca Mountain
gite 18 approved for site characterization.

Tasue: Statewlde concerns

Two commenters suggested that 1t may be useful to define the entire
State as the "site" for the purpose of socioeconomic analyses. Broad, state-
wide conditions which should be described include the overall character of
the State economy, the relationship of various sectors of the social and
economic fabric of the State to counterpart components at the county and
local levels, and the relationship of State government and finances to local
and county governments. Social and economic analyses pertaining to areas of
the State outside the bicounty area were thought by some commenters to be
missing entirely from the draft EA.

Resgonse

One of the functions of the EA is to support the evaluation. of the
siting guldelines. In neither of the guidelines which address population and
other soclioeconomic issues (10 CFR 960.5-2~1 and 10 CFR 960.5+2~6) is there a
requirement to evaluate impacts at the level of a state. Inhdeed; for the
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qualifying condition, favorable conditions, and potentially adverse condi~
tions under the guid. line on Socioeconomic Impacts (10 CFR 960.5~2-6), the
DOE is to address poiential impacts on and in "the affected area,” which has
been defined as Clarsn and Nye counties (as noted previously, in the 1ssue
regarding exclusion irom baseline description, the analysis focused on those
two countiles, where about 96 percent of the repository-.::lated workers and
dependents are expe:tted to reside). The State would, lowever, be an
important unit of analysis in future investigation of st ineconomic impacts,
if the Yucca Mountain site is approved for site charact+ izationm.

Csb4sle5.1 Populition density and distribution

Three comments addressed population density and Jdilstribution. One
commenter requested more detalled information to asses: the validity and
accuracy of the population forecasts presented in the Eavironmental Assess=-
ment (EA). Another stated that a more thorough discussion of the reasons: for
the recent growth of Nye County population and projections of future growth
are necessary., One comment was received which requested more informacion on
average commuting distance, modes of travel during commuting, average houns
per day spent in commuting, and commuting information for other (i.e., non-
Federal employment.

Responsge

It 1is true that an understanding of the reasons for recent and forecast
populaticn growth will be important to the future and more detalled assess~
ment of social and economic impacts of locating a repositotry at Yucca Moun-
tain if the Yucca Mountain site is approved for site characterization. . It 1is
not true that such a discussion 1s necessary to the analysis appearing in the
EA. The Nye County population forecast presented in Section 3.6.2.2,
Table 3-15 (Population of Nye County 1970-2000) of the final FA, 1is the most
recent available forecast for that county. It was developed in 1984 by the
Bureau of Business and Economic Research (University of Nevada, Reno) for the
State of Nevada., That forecast will be out of date by the time that .an
Environmental Impact Statement would be prepared for the Yucca Mountain site.
Thus future studies will necessarily address the reasons for growth and
projected growth in the area. More information on the population forecasts
appearing in Chapter 3 of the EA may be requested from the Nevada Office of
Community Services.

Inclusion of more detailed information on commuting patterns would -not
contribute significantly to the analyses described in chapters 4 through 6.
Additional research on worker settlement patterns would, however, be con-
ducted if the Yucca Mountain site 1s approved for site characterization.

Cebele5e2 Economic Conditions

Twenty-seven comments addressed economic conditions. . Responses . were . .
divided into six issues: (1) General Employment, (2).Nye County Employment,
(3) Tables 3-11 and 3-12 of the draft EA, (4) Industrial Employment Sector
Percentages, (5) Clark County Employment Growth Rates, and (6) Miscellaneous.
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Issue: General empicyment

Two commenters -isked for a reference date for the reported employment of
121,000 persons in the hotel, gaming, aud recreation sector. Secondly, it
was questioned why mining was not included under “othe: key employers” in
Section 3.6.1 of the draft Environmental Assessment (E::), even though the
mining industry mak.:s a significant dollar contributic: to the State of
Nevada.

Reaponse

The EA has been :ievised to show that direct wage an'i salary employment

in the hotel, gawing, and recreation industry in Nevada was about 120,000 in
1983.

The mining sector was not mentioned in the discussion of key employers
since it has the smallest number of employees of any sector in Nevada (State
of Nevada, ESD, 1984). However, Section 3.6.1 of the final EA has heen
revised to discuss the importance of the mining industry to the State
economy. Mining activities are important in the analysis of the employment
impacts of the repository discugsed in Chapter 5.

Issue: Nye County employment

Elght comments were assigned to this issue. Four commenters noted that
Section 3.6.1.1 of the draft EA says that there were 7,508 workers in Nye
County, while Nevada Employment Security Department (ESD) records place 1982
employment at 8,640 jobs. Furthermore, they noted that the EA states that 80
percent of the industrial employment was in mining, service, or government
while ESD records show 87.6 percent. Three commenters also noted that the EA
characterizes construction as a "large employer” in Nye County, while
according to ESD administrative data, construction ranked seventh and
represented 1.3 percent of industrial employment in the County 1in 1983.
Three commenters noted that employment data for Nye County are presented for
various years; this was considered confusing. Lastly, one of these com-
menters felt that the EA should describe historical Nye County agricultural
employment in greater detail.

Response

The EA was revised, using the ESD data, to 1indicate that 89 percent of
the 8,630 nonagricultural wage and salary jobs in Nye County in 1983 were in
the mining industry, service industry, and civilian government. Since 1983
is the most recent year for which ESD data are available for both Clark and
Nye counties, the EA was revised to show 1983 ESD data wherever the most
recent values for wage and salary employment are discussed.

While employment in the construction sector is small, the construction
sector 18 nevertheless important in the analysis of the employment impacts of
a repository. Furthermore, according to ESD data, construction employment 1in
Nye County has fluctuated considerably, and has represented as much as
5 percent of the total wage and salary employment in recent years (State of
Nevada, OCS, 1985).
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With respect to thae confusing presentation of Nye County employment
data, the EA was revise.! to clarify that ESD nonagricultural wage and salary
employment data are used to show actual Nye County employment in 1980 and
1983 and that Bureau of Fconomic Analysis (BEA) OBERS data were used for
employment projections. (See Table 3-12 of the final EA.)

The U.S. Department of Energy (DOE) felt that the pr:vision of greater
detuil concerning nistorical agricultural employment in N-:: County would not
contribute to or affect the impact analyses presented .n chapters 4
through 6.

Issue: Tables 3-11 and 3-12 of the draft EA

Seven comments were assigned to this lssue., Some commenters indicated
that it was unclear whether the data in tables 3~11 (Employment in selected
industries in Nye County, 1978-2000) and 3-12 (Employment in selected indus~
tries in Clark County, 1978-2000) of the draft EA are supposed to estimate
the number of persons employed by industry or the number of jobs provided by
employers, since these are different concepts. The DOE sas asked to clarify
the EA definition of employment. The comment compared total 1978 Nye and
Clark county employment, as shown in tables 3-1] and 3-12 of the draft EA,
with ESD administrative data and concluded that there was a 46.7-~percent
discrepancy for Nye County and a 13.9~percent discrepancy for Clark County.
It was felt, on the basis of this comparison, that the .data in the two tables
were questionable., \

Resgonse

Section 3,6.1 of the EA was revised to clarify that two sources of
employment data are shown in the EA, and to discuss their differences and the
reasons for using both, Briefly, where the text of the final EA preseuts
totals or the percentage distribution in selected industries for 1980 and
1983, wage and salary employment data developed by the Nevada Employment
Security Department (ESD) are used. These data are a count of the number of
jobs. Since ESD does not produce long—-term employment projections, data from
the U.S. Burecau of Economic Analysis' OBERS projections were used to develop
the projections appearing in tables 3-12 and 3-13 of the final EA. These
data represent the number of persons employed. A new section was added to
the final EA (Section 3.6.1.3) to discuss the methodology used to develop
tables 3~12 and 3-13 of the final EA.

The total number of persons employed has beenvdeleted from tables 3-12
and 3-13 of the final EA (tables 3-11 and 3~12 of the draft EA).

Issue: Industrial employment sector percentages

Three commenters identified minor discrepancies between reported Clark
County employment percentages and industrial employment percentages according
to the ESD administrative data. One of these commenters gave the following
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percentage distribution of industrial employment for Clark County, taken from
the State of Nevada Taployment Security Department:

Mining 0. 2% F.1.R.E. be 7%
Construction 647 Service 47.2%
Manufacturing 3.17% Hotel, Gaming, Re:ceation 31.7%
T.C.P.U, 6.0% Government 11.7%
Trade 20.1%

Response

Section 3,6.1.2 of the final EA was revised to show the percentage dis-
tribution using 1983 ESD values for wage and salary enployment (State of
Nevada, ESD, 1984). The new percentages are

Sector Percentage of Total 'Jobs
Service 49
Trade - 20
Government 12
Trangportation and Public

Utilities 6
Construction 5
Mining 0.1

Issue: Clark County employment growth rates

Two commenters stated that the Clark County 1978-1985 employment growth
rates presented in Table 3-~12 (Employment in selected industries in Clark
County, 1978-~2000) of the draft EA will be difficult to achieve. Further~
more, it was felt by both commenters that the draft EA projection of 370,221
persons employed in 1990 1s significantly greater than the ESD forecast of
327,000 jobs. :

Regponse

The primary purpose of Table 3~12 in the draft EA was to show employment
projections for primary sectors. For this reason, the total shown in that
table has been deleted from the final EA (Table 3-13). Some of the dif-
ferences between ESD data and OBERS data used to develop tables 3-12 (of the
draft EA) and 3-13 (of the final EA) are discussed in Section 3.6.1 of the
final EA. Additionally, a discussion of the methodology used to develop
Table 3-13 of the final EA appears in Section 3.6.1.3., a new section of the
final EA.
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Issue: Miscellaneous

Five comments w»re categorized into the miscellaneyus issue. These are
described in the fol'owing text.

In the second piragraph of Section 3.6.,1 of the drsft EA, Nevada real
personal income 18 yrojected to grow at an average anminl rate of 4.8 per-
cent. The DOE was asked to present the method used to -3tain this value.

One commentetr noted that the writtem communicatlon from L. Ryan,
Director, State Office of Community Services, cited in f:ction 3.6.1.1 of the
EA should be added to the reference section.

One commenter requested that the EA include a more detailed description
of the method used to develop the baseline employment forecasts presented in
Table 3~11 (Employment in selected industries in Nye County, 1978-2000) of
the draft EA.

Two commenters considered baseline data concerning labor and materials
markets to be inadequate. Increases in demand for these resources could
cause price increases or supply delays, and it was noted that the EA does not
discuss elasticity of supply in these markets. It was suggested that the
DOE use examples from studies of "boom towns" to show whether "these local
inflation conditions" would appear in the area surrounding the Yucca Mountain
site, g

Response

Section 3.6.1 of the draft EA was revised to discuss the method used to
calculate the real personal income growth rate., As a result of using updated
population information (DOC, 1985), this growth rate was revised to 4.6
percent in the final EA.

The EA was-fevised,to include two letters from L. Ryan in the references
for Chapter 3; they are cited as Ryan, 1984a and 1984b, when they both appear
in the same chapter as references.

The final EA presents a more detailed description of the method used to
develop the baseline employment projections for Nye County, 1in Section
3.641.3,

The possiblility that increases in demand for labor and materials could
cause price increases or supply delays will be the subject of more detailed
investigations to be conducted if the Yucca Mountain site is approved for
site characterization. Elasticity of supply could be otne of the topics for
research. Possible impacts on labor and materials markets could include
changes in the level of activity in those markets, changes in quality of
service, and changes in price levels assocliated with repository-related
activities. However, "boom town” examples may not be relevant for the entire
affected area and, given the planning and mitigation procedures provided in
the Nuclear Waste Policy Act (NWPA, 1983), boom town conditions may not
necessarily arise. (See Section C.4.1.5.4 of this Appendix.)
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Cib4el.5.3 Community services

The U.S. Department of Energy (DOE) received 24 comments regarding the
draft Environmental Assessment (EA) description of baseline community ser-
vices in the affectsd area. The discussions within the draft EA addressing
community services (onslsted of assessments of housing, cducation, water
supply, sewage tre:tment, solid waste, energy utiliti s, public safety
services, medical services, and library facilities. B. ‘ore discussing par-
ticular issues ralged by these comments, 1t 1s necets:vy to outline the
rationale for the approach taken in preparing Section 5.3 of the draft EA.

Two of the. main purposes of the EA are to make inte.site comparisons and
to identify potential impacts. To make the most effective use of its
resources, fthe DOE conducted a coarse screening so thui detailed studiles
would not be performed on sites which ultimately would wot be chosen for site
characterization., Two measures were used in the Yucca Mountain EA to
evaluate potential impacts on community services: (1) total population growth
rates with the repository and (2) existence of major potential impacts on
delivery of community services, housing supply, and local government
finances.

In evaluating the Yucca Mountain site against the Socloeconomic Impacts
Guideline (10 CFR 960.5~2~6), favorable condition ] was considered to be
present as long as the annual county population growth rate in the affected
area with the repository was forecast to be less than that experienced his-
torically in the area. Potentially adverse condition 1 was evaluated by con-
sidering estimated community population growth rates with the repository and
qualitative information on the ability of service providers to furnish the
incremental levels of services and housing required by the repository-~related
inmigrants. The maximum one-year growth rate of the total population ({i.e.,
baseline population plus estimated repository-related population) of each
community in the affected area was used as an indicator of the potential for
impacts on housing and community services, since these depend directly or
indirectly on population. The qualitative information was obtained primarily
from published sources and discussions with major service providers in the
bicounty area.

By limiting the analysis of these favorable and potentially adverse
conditions to these measures, the DOE was able to use readily available
information and avoid the false impression of precision which would result
from the combination of a more sophisticated analytical approach with insuf-
ficient data. Therefore, the information presented in Section 3.6.3 of the
EA was limited to that which was readily available. The extensive primary
research which would be necessary for a thorough evaluation of existing
services and projection of future service needs, and which will be conducted
in future site investigatlons, was therefore beyond the scope of the EA
investigation. However, published information was used, whenever possible,
to gain insights into the adequacy of existing services and to provide
background information on individual communities. Finally, an analysis of
the settlement patterns of recent Nevada Test Site (NTS) workers indicates
that relatively few repository workers and dependents would be expected to
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settle outside of Nyw County, Indian Springs, and the Las Vegas wurban area
(see Table 5~26 of 'he final EA). Therefore, extensive background infor-
mation on other rurial Clark County communities was not necessary for this
preliminary analysis .

Sections 3.6.3, 5.4.3, and 6.2.1.7+4 of the final ia have been revised
to incorporate the oregoing discussion.

The comments and responses have been grouped into 1./ 1ssues: (1) State
Services, (2) Housing Information, (3) Education, (4) Water Supplies, (5)
Waste-Water Treatment and Disposal, (6) Public Safety, (7) Solid Waste,
(8) Energy in Nve County, (9) Radioactive Emergency Kesponse, and (10)
Miscellaneous.

Issue; State services

Three commenters asked that the EA examine services provided hy the
State of Nevada which directly affect local governments and local
communities,

Response

Section 3.6.3.8 of the final EA has been revised to include a brief
description of social services provided by various levels of government,
including the State of Nevada. Detalled information on other services
provided by the State of Nevada were not necessary, as explained in the
introduction to this section, for the type of analysis performed.

Issue: Housing information

Three comments were assigned to this issue. Two commenters pointed out
that the Center for Business and Economics Research (CBER) at the University
of Nevada, Las Vegas has more recent data on housing in Clark County. One
requested that recent housing vacancy information and reasons why the Nye
County housing vacancy rate was 17.9 percent in 1980 be presented. Another
commenter described "housing” as a complex integration of many key sectors;
and suggested it is affected not only by existing supply and demand but also
by extraneous variables as diverse as the behavior of interest rates and the
ability of local contractors to hire workers and obtain materials at reason-
able costs. The commenter suggested that the financial and building industry

underpinnings of “"housing” in the affected area should be examined in great
detail.

Resgonse

The data mentioned by the commenters were requested from the CBER. How-
ever, the information provided did mnot update the housing characteristics
data presented in the draft EA. Neither data on recent housing vacancy rates
in Nye County nor reasons why the vacancy rate was 17.9 percent in 1980 were
avallable from published sources during preparation of the draft EA. This
type of information will be sought as part of research planned if the Yucca
Mountain site 1s approved for site characterization.
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Housing 1s indeed a ".,. complex integration of many key sectors of area
activity."” To assess The effects of repository development on housing at the
county or community l¢vels would require a depth of analysis which was out-
side the scope of the £A. Because a comprehengive housint analysis was not
available, the types <of detailed information identified 1i. this comment were
not presented in the community services background sect vy of the EA.
Additional research on housing in the affected area will = undertaken if the
Yuccea Mountain site is approved for site characterizatior

Isgue: Education

The DOE received three comments on the level of deta:l provided in the
description of educational services. Commenters noted that schools per 1,000
residents is not a useful basis for comparison of capaciiy. It was suggested
that considerably more detailed information on schools in each community
(e.g., extent of overcrowding, busing requirements, student-teacher ratios,
malntenance requirements, financing) should be provided in the EA.

Resgonae

Numbers of schools, teachers, and other services per 1,000 population
were presented in order to be able to perform a preliminary analysis of com~
munity service impacts in a consistent way for several types of services and
for the two counties. The shortcomings of this approach are recegnized;
indeed a caveat on the conmparison of the educational ratios for Nye and Clark
counties i8 made in Section 3.6.3.2 of the final EA. While detailed informa-
tion on clasaroom space, special education space, common areas, and other as
yet unmet needs 1s certainly relevant to an analysis of the ability of local
school districts to accommodate increased demand for educational services, it
was felt that the information presented was sultable for the preliminary
evaluation approach described ‘above.

Issue: Water supplies

Two comments were received on this issue. One commenter stated that a
much more in~depth evaluation of water capacity by source and location and
use by demand segment in Nye County is required. Another commenter noted
that the information provided in Chapter 3 of the draft EA does not indicate
that a water-well inventory was attempted.

Response

The DOE agrees that a more thorough review of water supply and demand in
southern Nye County is required in order to gain a complete understanding of
potential impacts of repository-~induced population growth in the area.
Information available from published sources was, however, sufficient to
reach the praliminary conclusion that water supplies would be sufficient,
given solution of some existing problems. The analysis presented in Section
3.643.3 of the draft EA showed that 1if the present trend of conversion of
land use in the Pahrump Valley from irrigated agriculture to residential
development continues, then the valley~fill aquifer can support up to about
16,900 people without a decline in usable storage. The situation in the
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Amargosa Valley, whose ground-water basin has been designated by the State
Engineer, 1is less clea~. Although the basin is over—-appropriated, actual
irrigation water use ir less than half of the sustained yleld (see Section
3.3.3 of the final EA). 1If agricultural development remains limited, then
there would be considurable opportunity for expansion o domestic and
quasi-municipal uses, which would have the highest preference; conversion of
agricultural land use to residential as in Pahrump would {mprove the water
supply situation further. Beatty's water supply problem: are discussed 1in
Secrion 3.6.3.3 of the EA. If new high~quality water sou ces are not found
for that community, then its growth potential could be limited. Section
3.6.3.3 of the EA has been revised to incorporate new .rtormation about
Amargosa Valley, including water~well informationm for tho:: portions of the
Amargosa Desert ground-water basin designated by the State iEngineer.

Issue: Waste-water treatment and disposal

Four comments were assigned to this issue. Information on waste-water
disposal regulations or planning guidelines for Nye County was requested. It
was asked if exlsting sewage treatment facilitles are at, or cloge to, capac-
ity. An estimate was requested of the impact of projected future growth in
the various areas on the adequacy of treatment systems. An explanation was
requested of how local governments finance improvements and/or additions to
sewage facilities.

Two commenters pointed out that the Boulder City, Clark County, -and .
Las Vegas waste-~water treatment plant capacity data presented in Table 3~2]
of the draft EA are inaccuvate, and that the "Peak Demand” column does not
make any sense. Facilities in 12 additional communities in Clark, Nye, and
Lincoln counties should be included in the table.

Besgonse

Waste-water disposal regulations and/or planning guidelines provide
indirect evidence of a county's ability to absorb future population growth.
However, the method used to evaluate favorable condition 1 of the socio-
economic impacts guideline (see sections 3.6.3 and 6.2.1.7.3 of the final EA)
precluded the necessity of examining local regulations in detail.

Peak load and capacity of major waste-water treatment facllities in
Clark County are compared in Table 3-21 of the draft EA (Table 3-22 of the
final EA). On the basis of new information (Walker, 1985) the EA was revised
to state that the waste-water treatment capacity of the Beatty Water and
Sanitation District has been reached. Information on the capacity and load
on other systems in Nye County is unavailable from published sources.
Section 3.6.3.4 of the draft EA has been revised to include more information
on the capacity of waste-water treatment systems in Clark County.
Information on local government measures for financing community services
improvements was not necessary for the level of analysis conducted for the
EA. This topic will be explored if the Yucca Mountain site is approved for
site charactexrization.,

The plant capecity figure for Boulder City in the draft EAjwas
incorrect; it was obtained from a reference (Nevada Development Authority,
1984) which contained the erroneous value of 2,0 million gallons per day.
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Table 3-21 of the draft EA (Table 3-22 of the final EA) has been revised to

show a capacity of 1.3 million gallons per day. The capacity for the City of
las Vegas waste-water treatment plant is correct as shown, as verified in a

letter from the City of Las Vegas (Donovan, 1984). A new reference for the

capacity of the Clark County plant (which is correct as sirown) has been added
(Brown and Caldwell &nd Culp/Wesner/Culp, 1980).

Table 3-21 was also revised to show that Henderson 'ses a different type
of waste-water trealment process than was reported iIin the draft EA. The
heading "Peak Demand" was changed to "Peak Load."

Given the community services evaluation approach des.:ribed in the intro-
duction to this section, it was not necessary to include descriptions of the
waste-water treatment system in each community in the affected area. As
discussed ir Section C.4.1.5 of this Appendix, Lincoln County was excluded
from the analysis because the focus was on the areas in which most (i.e., 96
percent) the repository-related work force would likely settle.

Issue: Public safety

Three comments were assigned to this issue. Two commenters requested
additional information on publie safety services in Nye County, including
station capacity, jail facilities, number of marked and unmarked cars, and
communication and dispatch services. Another commenter pointed out that
detention facilities are currently overcrowded and could be impacted by the
influx of people. 1Increases in crime rates are a likely occurrence 1f
population growth exceeds employment growth. Additional information on fire
protection was requested, including numbers of fire departments, number and
location of stations, personnel, fire ratings, condition of stations and
equipment, number of incidents responded to, response time, and emergency
medical services provided by fire departments. It was stated that the EA
should contain standards of adequacy for rural and urban police and fire
operations. '

Response

Detailed information on police services in Nye County was unavailable
from published sources during preparation of the draft EA. Furthermore, the
level of detail requested in this comment 1s not necessary for the evaluation
approach described in the introduction to this section.

The inadequacy of some of the detention facilities in Clark County was
mentioned in Section 3.6.3.7 of the draft EA. Information on the extent of
overcrowding of detention facilities in other parts of the affected area was
unavailable from published sources during preparation of the draft EA.
Similarly, avallable information was insufficient to support a judgment of
whether "Increases 1n crime rates are a likely occurrence if population
growth exceeds employment growth.”

Detailed information on fire protection and emergency medical services
was unavailable from published sources during preparation of the EA.
Furthermore, details of the nature requested were not necessary for the
evaluation approach described in the introduction to this section.



The main reason for not comparing community services levels with
standards 1s presented under the "Miscellaneous” issue. ‘“here are several
other reasons why use of national or regional police and fire protection
standards was deemed inuppropriate, In the Las Vegas urpa.. area, the large
visitor population makes problematical the use of standarids derived from
studies of cities with.ut such a large tourism component. AL.so, an unknown
number of private security officers are employed by the hc.:1s and casinos in
the Las Vegas area, Thus it is difficult to relate protec.ive service levels
to national data. In rural areas, especially in Nye Coun 'y, per caplta stan-
dards may also be inapp:opriate, given the large distancis which must be
covered by police and fire services.

Jasue: Solid waste

One commenter requested additional information on the capacity and
number of years remaining in expected landfill life, matexials accepted at
landfills, and methods of disposing of hazardous waste materials.

Response

Information on landfill capacity in Nye County was unavailable from pub-
lished sources during preparation of the draft EA. This information would be
obtained in future investigations if the Yucca Mountain site 1s approved for
site characterization. Consideration of materials accepted at the landfills
and the method of disposing of hazardous waste materlals is not directly
relevant in considering the impact of future population growth on community
services.

Tasue: Energy in Nye County

One commenter pointed out that the energy utility iInformation provided
in Section 3.6.3.6 of the draft EA does not give details on suppliers,
capacity, and use in Nye County. This information, plus information on
generation, transmission, distribution, and service facilities and capacity
should be provided.

Response

Table 3~22 (Energy distributors in Nye and Clark counties) of the draft
EA (Table 3-23 of the final EA) reports that the principal supplier of
electrical energy to the communities of Nye County nearest the Yucca Mountain
site is the Colorado River Commission. The utility which distributes the
electricity is the Valley Electrical Association. Information on capacity
and use in Nye County was not available from published sources. The
remalnder of the information requested by this commenter was not necessary
for the evaluation approach described in the introduction to this section.
However, the EA was revised to specify more clearly the service area of the
Sierra Pacific Power Company and to show that Mount Wheeler Power supplies
electricity to northwest Nye County.
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Issue: Radiocactive emergency response

Two commenters felt that the EA should provide more information on the
capability of loca! police, fire, and medical care f::ilities .to handle
emergencies invelviag radloactive exposure.

Response

Published information on emergency services and ‘pecial trauma and burn
treatment facilities in Clark and Nye counties was uwa-ailable during prep-
aration of the draft EA. 1In addition no estimates of t..e number of emergency
cases Involving radiation exposure have been developed. It is therefore
unreasonable at this point to assess the demands upon =rotective services and
existing and proposed medical facilities by accidents of this nature.
Further research iInto both the demand for emergency sarvices and medical
treatment of radiological accident cases and the proposed means for handling
them will be conducted 1if the Yucca Mountain site is approved for site
characterization.

Issue: Miscellaneous

Two commenters felt that the EA should not only express community ser—
vice conditions quantitatively, but should also draw substantiated con-
clusions as to the adequacy of these conditions as they currently exist. The
same observer reflected that no treatment of community services for Clark
County can be considered adequate unless it specifically addresses the
effects that massive numbers of tourists have on the type, level, adequacy,
and overall status of each service category.

ResEonse

In preparing the EA, comparison of levels of various services with na-
tional or regional standards was considered. It was decided, however, not to
use these types of standards. Actual average historical service levels (in
the form of per capita ratios) reveal citizen preferences; they implicitly
take into account community judgment as to the adequacy of services. It is
true that an analysis at the margin (i.e., of the additional services
required by each additional member of the community) would be preferable.
However, sufficlent data for such an analysis were not avallable. More
detailed investigations, to be undertaken 1if the Yucca Mountain site 1s
approved for site characterization, will include consultation with com-
munities to ascertain appropriate measures of service levels. Nevertheless,
qualitative statements about the adequacy of water supply, public safety,
medical, and recreation services are presented in final EA sections 3.6.3.3,
3.6.3.7, 3.6.3.8, and 3.6.3.10, respectively. Because the 1ssue of the
capability of State, county, and local service agencies to accommodate
repository-related population growth is so important, detailed research in
this area will also be conducted if the Yucca Mountain site is approved for -
site characterization. : -

The effects of large numbers of tourists on the ability of local
agencies to provide community services are discussed briefly in sections
3.6.3.7 and 3.6.3.8 of the final EA. Further research in this area will be
conducted if the Yucca Mountain site is approved for site characterization.
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Ceb4el.5.4 Social cond.tions

The U.S. Departmeat of Energy (DOE) received 19 commerts on sections of
the Environmental Assessment (EA) devoted to background s.srniocultural char-
acteristics in the afifected area. From these, the following seven issues
were identified: (1) Nye County Homogeneity, (2) Worker fc:ttlement Patterns,
(3) Urban Culture, (4 Social Organization and Structure, ' 5) Indian Tribes,
(6) Boom-Bust Communities, and (7) Attitudes and Perceptio-s.

Issue: Nye County homozenelty

One commenter stated that the description of the population of Nye
County as "fairly homogeneous"” may be somewhat misleading and that in
actuality (when the data are disaggregated) there are significant racial
divisions. This commenter believed that a more useful approach would be to

describe each community in terms of its unique ethnic, age, sex, racial, and
even religious composition.

A second commenter questioned whether 1t was consistent to describe the
population as "fairly homogeneous" 1if there were alsc relatively high numbers
of Native Americans and if half of some areas are Hispanic.

Response

The statement regarding the homogeneity of Nye County population was
based upon the aggregate data presented in Table 3~24 of the draft EA, Table
3-26 in the final EA (Comparison of selected social characteristics by
region). The table shows that the Nye County population for 1980 was
classified by the U.S. Department of Commerce, Bureau of the Census (DOC,
1983), as 100% rural and 92% white; both percentages were higher than the
average for the United States, Mountain States, Western States, the State of
Nevada, and Clark County.

The approach suggested by the first commenter would be useful. Data
were, in fact, disaggregated, as much as possible, in the discussion of
individual communities located close to the site (see section 3.6.4,.1.1).
However, only limited community-level information is available at this time.
Additional community-level primary data will be sought 1f the Yucca Mountain
gite is approved for site characterization.

The description of Nye County as "fairly homogeneous”™ is not incon-
sistent when read in context. As noted above, the statement regarding the
homogeneity of Nye County popultion was based upon aggregate data (presented
in Table 3-26 of the final EA). These data also show relatively less vari-
ation 1n racial composition (with the exception of Native Americans, as
noted) in Nye County than in other areas included in the table. The state-
ment regarding the Hispanic population did not draw on the county-level data
presented in the table and was attributed to only one small community within

the county (the Town of Amargosa Valley; see section 3.6.4.1.1 of the draft
and final EA).
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Issue: Worker settlement patterns

Two comments Jere recelved relative to worker settlement patterns. It
was stated that according to Section 3.6.4.1.,1 of the draft EA, "... inomi~
grants would be most likely to settle in those rural cemmunities that provide
services and amenities." Other variables, such as distance from the work
site and the fit oetween the inmigrating workers and the racial, ethnic,
religious, and ec¢onomic composition of the community were considered by
these commenters to be of equal or greater influence.

Response

The DOE agrees that worker settlement patterns are a product of many
factors in addition to levels of community services and amenities. The sen-
tence in yuestion has been deleted from the final EA.

Issue: Urban Culture

The five comments assigned to this 1ssue address three topics: descrip-

tion of urban culture, alleged cultural bilas of the investigators,. and
Influence of tourism. :

Description of urban culture. Although the DOE says in Sectilon 3.6.4.2
of the draft EA that "... the rich diversity of cultures and lifestyles
exhibited in Nye and Clark counties is outlined in the following sec-
tion ...", the actual discussion of the issue consists only of broad
generalizactions, according to two commenters. In particular, the attempt to
describe the "urban culture” of Clark County in one short paragraph in the
draft EA was considered inadequate.

Response. The two subsections on rural and urban cultures (3.6.4.2.1
and 3.6.4.2.2, respectively) contain more than generalizations. Insufficient
material was available from published sources to provide more detall and
depth. However, the data presented in Section 3.6.4.2, along with those pre-
gented in Table 3~24 (Comparison of selected social characteristics by
region) of the draft EA (Table 3-26 of the final EA), are adequate for the
purpose for which they were intended. The purpose of Section 3.6.4.2.2
(Urban culture) was not to present a detailed portrait of urban culture, but
rather to provide a basis for assessing the likely cultural compatibility of
inmigrant workers and existing residents. As 1is emphasized in Section 5.4.4
of the EA, the assessment does not claim to be anything other than prelimi-
nary at this stage. At a minimum, there 18 an adequate basis for making the
preliminary assertions that (1) considerable diversity of cultures exists in
the affected area and (2) inmigrating workers are likely to be able to select
a compatible cultural environment.

Alleged cultural bias of the investigators. One commenter objected to
the cited conclusion by Adams, and Gottlieb and Wiley in the draft EA that
"ees all citizens must reach some accommodation between gaming and other
cultural values."” The commenters claim that this reflects the cultural bias
of the investigators rather than the reality of the attitudes and beliefs of
those citizens who live In a community where gaming is legal, socially
acceptable, and almost excessively regulated.
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Another commentey ¢.ated that those assoclated with gaming and tourism
are not necessarily transients, but are generally part of the "more settled
population groups.” They stated that Section 3.6.4.2.2 of the draft EA was
obviously written by someone not familiar with the area.

Response. In the .bsence of primary data gathering an! analysis (which
would permit exploration of deeply felt attitudes and beli-fe), the DOE was
limited to documentetion of the overt part of the culture oad to published
statements concerning cultural values., Documentation wag deliberately
selected from regional and local sources in order to avoi¢ ¢fie possibility of
cultural bilas. Section 3.644.2,2 of the EA has been revined to delete the
reference to Gottluieb and Wiley., References in that sect:on have been
limited to Nevada sources.

The statement to which the second comment refers is, "A basic divieion,
however, may be discerned between the 1life styles of the transients
(assoclated with gaming and tourism) and relatively more settled population
groups.” The reviewers evidently interpreted "transients" to mean local
employees in the gaming and tourism sectors. This was not the intention of
this statement. Not all of those assoclated with gaming and tourism are
necessarily transients. However, the 12.5 million visitors who stayed an
average of 4.3 nights in 1984 (Las Vegas Review-Journal et al., 1985) could
certainly be classified as transients (i.e., persons who are passing through
or by a place with a brilef stay or sojourn). The EA has been revised to
exclude the word "transients”.

Influence of tourism., Statements in Section 3.6.4.2 of the draft EA
suggested to one reviewer that there is a basic division between people who
work in gaming and people in other occupations. This commenter noted that a
more significant impact resulting from gaming is the large influx of tourists
and that the EA should focus on the influences of tourism, including its
importance to the social, cultural, and economic fabriec of the community.

Response. The DOE did not intend to suggest that there is a basic
division between people who work in gaming and other Clark County residents.
It is true that many people who work in gaming-related capacities also hold
other jobs. The basic division is between persons who are settled members of
the community and those \ho are "passing through."” The "two faces" of
Las Vegas which are noted in Section 3.6.4.2.2 of the draft and final EA are
part of its uniqueness. The influences of tourism and gaming are closely
interwoven. Section 3.6.4.2.2 of the EA has been revised to clarify the two
major aspects of the Clark County culture: The image of Las Vegas as the
"Entertainment Capital of the World,” and the cultural diversity that exists.

Issue: Social organization and structure

The five comments assigned to this issue address four topics: social
organization and dynamics, imbalance in the description of las Vegas,
comparison between Nye County and Clark County, and influence of tourism.
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Social organiz:tion and dynamics. It was stated that sections 3.6.4.1.1
and 346.4.1.2 of th+ draft EA contain no description of the dynamic interplay
of relationships t™at characterize each community and make it unique.
According to two ccmmenters the EA should examine the social organization and
structure of each iurlsdiction, with special attentior given to those com-
munities, or even wueighborhoods, where prospective re;ssitory workers are
most likely to setile.

Responge. The types of information and analyses r_.quested by these com-
menters are more appropriate to an Enviroomental Impa. t 3tatement than to an
Environmental Assessment., In the absence of communit: -level primary data
gathering and analysis, it is not possible to provide the type of portrait
requested. Additional primary data gathering and analyeis to be undertaken
as part of the Environmental Impact Statement (EIS) process, if the Yucca
Mountain site is approved for site characterization, rhould permit a more
detailed treatment of social organization.

Imbalance in the description of Las Vegas. One commenter expressed the
opinion that the statements made about Clark County in Section 3.6.4.1.2 of
the draft EA should be balanced by a discussion regarding the "normal
community” aspect of Las Vegas.

Response. The discussion requested by the commenter is in Section:
3.644.2.2 of the draft FEA.

Comparison between Nye County and Clark County. One commenter stated
that comparisons between Nye and Clark counties are worthless. This same
commenter felt that the draft EA discussion of rural social organization and
structure (first paragraph, Section 3.6.4.1.1) is self-serving, and that -
operating from a small population base it 1is easy to show rapid growth and
low social problens.

Response. The paragraph in question was not intended to be self-
serving; it 1s more appropriately viewed as one part of an entire section
which points out differences between the urban and rural sectious of the
affected area. This section of the final EA has been revised to include a
caveat regarding the small numbers and the small population base in Nye
County.

Influence of tourism. The comment was made that statistics presented in
Section 3.6.4.1.2 of the draft EA should reflect the influence of tourists.

Response. Section 3.6.4.1.2 has been revised to include the statement
that certain social indicators such as rates of divorce, homicide, and crime
are inflated by the large number of nonresidents. Suicide rates for Clark
and Nye counties were calculated from data on suilcide by county of residence,
and therefore are not inflated.

Issue: Indian Tribes®

One commenter felt that little information on Indian Tribes was provided
in the draft EA. A second commenter, noting that the Shoshone people con-
tinue to claim the land on which the repository is proposed to be built,
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emphasized that an understanding of their culture and ite reverence for the
land would be essent’al if conflict between repository interests and Indian
interests and cultur¢ is to be avoided.

Response

As was discussei in Section C.4.1.5 of this Append:r., Native Americans
in southern Nevada have not been singled out for special analysis in the EA
because they have not been certified as "affected” trib.s within the meaning
of Section 2(2)(B) of the Nuclear Waste Policy Act of 1.8 (NWPA, 1983). A
petition of certificatfon under Section 2(2)(B) was speci ically denied the
Moapa Band of Palutes ‘Frit, 1984). Therefore, Native Am:ricans have been
addressed in the TA in a manner similar to other cultural units in the
affected area,

Furthermore, American Indian reservations, being relatively distant from
the Yucca Mountain site, are not expected to be affected significantly by the
inmigration of repository-related workers and their dependents. The final EA
has been revised to include more detail regarding the number of American
Indians residing in the bicounty area and their location relative to the .
Yucca Mountain site. Specific note was made (in Section 5.4.4.2 of the draft
EA) of the potential for impacts on Native American cultures from trans—
portation activities. This discussion has been expanded further in the final
EA. When actual transportation routes are identified, additional research on
this subject will be undertaken. In addition, the potential impacts of the
repository project on Native Americans who live both on and off reservations
(as well as other cultural groups in southern Nevada) would be included in
the more detailed, community~level data gathering and analysis to be con-
ducted 1if the Yucca Mountain site is approved for site characterization.

In preparing the draft EA, the DOE was aware of the Shoshone claims to
the land upon which the repository is proposed to be built., However, the
land claim issue was not addressed in the EA because of the Federal
Government position that the Shoshone had no legal right to the land. This
position was sustained by a recent U.S. Supreme Court decision which
effectively extinguished the Western Shoshcne c¢laim of aborigimal title to
much of Nevada, including the Yucca Mountain Site (United States v. Dann and
Dann, 1985). Awareness of Native American (including Shoshone) reverence for
the land is indicated in the wording and references of Section 5.4.4.2 of the
final EA. As noted in the preceding paragraph, the potential for impacts on
Native American culture, as on other cultures in the affected area, will be
assessed during the detailed community-level data gathering and analysis to
be conducted if the Yucca Mountain site 18 approved for site
characterization.

Issue: Boom-bust communities

The comment assigned to this issue addresses two topics: boom-bust
cycles, and community-specific examination of rural culture.

Boom-bust cycles. One commenter suggested that since the effects of
boom-bust economic cycles have had such major impacts on rural communities in
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Nevada, a fairly cowmprehensive discussion of the extemsive literature on
boom-bust communiti::s in the West might be very appropriate in section
3-6.40201 of the EA.

Response. A cuamprehensive review of the bocm-bus: literature was not
considered appronricte for the EA because (1) the boom-:ust literature, which
has been undergolng revision (see Murdock et al., 1985¢: and Wilkinson et al.,
1982), is not relevant for the entire affected area ané (2) a focus on boom-
bust literature presupposes that the repository would a’'so cause boom-bust
conditions, which 1s by no means certain given the pl nalng and mitigation
procedures provided in the Nuclear Waste Policy Ac: (NWPA, 1983).
Nevertheless, several references were identified in the wvvaft EA so that the
reader could putsue additional material if desired. An additional reference
(Murdock et al., 1985) has been included in the final ¥A. Together, the
references ¢ited in Section 3.6.4.1 of the final EA pruvide a comprehensive

overview of the early boom—-bust literature and more recent thinking in the
field.

Community~specific examination of rural culture. One commenter felt
that to be useful, an examination of the characteristics of rural culture
should be community-specific, so that the key elements of unique cultural

manifestations in each community and the potential for repository impacts can
be examined,

Response. While it is true that it would be more meaningful to address
community-specific cultural characteristics, insufficlent information was
available from published sources during EA preparation to provide the com-
munity specificity, detall, and depth called for by this comment. This kind
of detailed data will be sought during studies undertaken 1f the Yucca
Mountain site is approved for site characterization.

Issue: Attitudes and perceptions

The two topics in this issue concern the Incomplete survey data in
Section 3.6.4.4 of the draft EA and the need to study attitudes towards the
repository on a statewlde basis.

Incomplete survey data. One commenter stated that according to the
survey cited in Sectilon 3.6.4.4 of the draft EA, a majority of those surveyed
opposed the idea of locating a repository "... on the Test Site in southern
Nevada ..." and 6 percent were undecided. Since the b-percent figure is
known for those undecided, it was asked why the figure for those opposed was
not expressed in terms of a percentage. The commenter also asked whether
respondent answers would have been even less favorable if they had known that

only part of the proposed repository site is actually on the Nevada Test site
(NTS).
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Regponse. The final EA has been revised to summarize all the
percentages as follows:

Strougly favor 6.47%
Favo . 23.9%
Oppese 26.7%
Straagly oppose 37.4%
Undecided/don't know S5e 6%

The complete survey responses are included with all :he other EA refer-—
ences on file for public viewing (UNLV, 1984). It s not . npropriate for the

DOE to speculate on the respondents' answers under alternsa-.lve hypothetical
situations.

Attitude surveys. A final commenter felt that attifudes toward the
repository should be gathered on a statewide and interstate basis, since to
identify one or two counties as the only recipients of major impacts 1s
migleading at best. ‘

Response. As noted in Section C.4.1.5 of this Appendix, none of the
siting guidelines which address socioeconomic issues requires evaluation of
impacts at the level of a State., TFor the qualifying condition, favorable
conditions, and potentially adverse conditions under the Guideline on Socio-
economic Impacts (10 CFR 960.5-~2-6), the DOE is to address potential impacts
on and in "the affected area,” which is defined as Clark and Nye counties.
Historical settlement patterns of workers at the NTS, adjacent to the
proposed repository site, indicate that most (96 percent) of the repository
related population could be expected to settle in these two counties, It is
expected that studies undertaken in preparation for the EIS would encompass a
larger geographic area, as appropriate, based on the EIS scoping process, 1if
the Yucca Mountain site 18 approved for site characterization.

C.4.1.5.5 Government and fiscal conditions

The U.S. Department of Energy (DOE) received four comments on the draft
Environmental Assessment (EA) presentation of background information on
government and fiscal conditions in the affected area. These have been

grouped into two issues: (1) Additional Data and (2) Effects of 1983
Legislation.

Issue: Additional data

Three commenters thought tnat although the draft EA does contain some
data on government services and revenues by source, baseline data needed to
conduct an analysis of fiscal impacts to State and local governments as a
result of the repository were insufficient, even as a starting point.

Response

It is true that a broad base of information is required on the fisczal
conditions of potentially affected jurisdictions in order to assess financial
impacts. This information would be acquired during studies conducted
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concurrently with site characterization and form the basls of analyses
appearing in the En-ironmental Impact Statement, 1f the Yucca Mountaln sgite
is approved for site characteriztion. The informatinn presented in
Section 3.6.5 of thi draft EA 1s a starting point; it identifies the govern-
ment entities most likely to be affected by a Yucca Mo:uitajin repository and
the sources of revewes that are important to those entities.

Issue: Effects of 1983 legislation

Ona commenter asked that the EA provide some men! icn of the impact that
the 1983 legislative changes have had on local goveyr »ents, saylng that
revenues are far less prevalent than before 1983,

Regponse

The 1983 State Legislature made some adjustments in the State property
tax laws. However, it 1s not belleved that these changes would affect the
results of the socloeconomic impact analysis. Detalled analyses of govern-—
ment fiscal structures will be undertaken during site investigatons to be
conducted 1f the Yucca Mountain site is approved for site characterization.

C.4.2 ACTIVITIES PROPOSED FOR SITE CHARACTERIZATION

This category addresses comments and questions received on the site~
characterization activities proposed for Yucca Mountain. It does not include,
however, questions on the environmental and socloeconomic impacts from these
activities (see sections C.7.2 and C.7.4 of this document). Specific
questions regarding site characterization field studies and the exploratory
shaft are answered in the following subsections. Seven general comments were
received on this subject and they are answered below. One commenter asked
how the equipment used during site characterization will be moved to and from
the site and how it will be stored, and another asked that the Environmental
Assessment (EA) include a discussion of California State regulations regard-
ing equipment use and construction activities. Another commenter suggested
that site characterization should be conducted with great care because the
preferred depth of emplacement 300 meters (984 feet) may not accommodate all
the waste. A fourth commenter stated that the standard operating practices
identified in the EA should include provisions for storing and managing
hazardous materials such as waste oil and solvents from the maintenance of
heavy equipment. The last two commenters addressed site characterization
studies in general (including geochemical surveys), saying that these tests
should be completed prior to completion of the Environmental Impact Statement
in order that their results may be evaluated by the appropriate reviewing
agencles. ‘

Resgonse

Equipment will be moved to and from the site by conventional methods
(e.g., by the motor power of each piece of equipment or on flat-—bed trucks).
The equipment will be stored, used, and removed in a conventignal manner.
The amount of equipment is insignificant compared to that which will be used
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during repository construction and operations, Federal regulations are
included in the speciiications that dictate the design of all systums in the
exploratory shaft fac:lity, California Mine Safety Orders are referenced
because they have been historically used on the Nevada Test Site (NTS) and
are judged to be sufficlent to meet all applicable Federa. regulations. The
California Mine Saferv Orders are also specified in U.S Department of Energy
Order 5480.1A (DOE, 198l) and 5480.4 (DOE, 1984), 1In ad!ition, the Nevada
mining regulations incorporate the Federal regulations b reference.

The favorable condition regarding adequate host~ro k flexibility was not
claimed for the site, '1ince only site characterization aczivities can result
in a clear definition of the three-dimeunsional variab:iity in rock
properties. The data will allow the DOE to position the repository to
enhance waste contailnment and isolationm.

The standard operating practices used on the NT8 for storing and
managing materials such as waste ol1l and solvents will be used by the
contractor during the construction of the exploratory shaft facility. These
substances will not be disposed of on the ground at Yuccx Mountaln,

While geochemical surveys and field activities have been included under
the category of "Exploratory Drilling" (Section 4.1.1.1 of the final EA), the
overall site characterization activities described in Section 4.1.3 of the
final EA will result in considerable data that will be used to prepare the
Environmental Impact Statement. It will not be possible to complete all
activities scheduled for site characterization before the Environmental
Impact Statement is released. Therefore, monitoring will continue beyond
release of the Enviroumental Impact Statement and interim data and technical
reports will be published so the appropriate reviewing agencles can have
access to the results.,

Ci4.2.1 Field studies

This category contains all questions and comments on the adequacy and
accuracy of the fleld studies proposed for site characterization. Seven com-~
ments were recelved on this subject. One commenter asked for the locations
of boreholes that would be drilled at the site to map the water table. Other
commenters stated that although geologic and nongeologic data will be col-
lected during site characterization, only the plans for collecting geologic
data are presented in the draft Environmental Assessment (EA), and a fourth
specifically requested that ground motion studies be not only continued, but
also expanded. Tt was also requested that a detailed site characterization
plan be released after the final EA is published, and reviewed by the Nuclear
Regulatory Commission (NRC) to assure that key licensing issues will be
addressed. 1Iun a related comment, a sixth commenter suggested that further
drilling studies be conducted to assure that no pressurized brine pockets,
water, or toxic gases are present in the repository horizon., Lastly, it was
suggested that an independent contractor, responsible to the State of Nevada,
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monitor all site chartcterization activities in order te cross-check and

validate the U.S. Department of Energy and U.S. Geological SBurvey studies and
results.

Response

About twenty ne: exploratory holes will be drilled vuring site charac-
terization, The exact locations of each drill site wil. be included in the
Site Characterization Plan (SCP) which will be issued af(sr the final EA has
been published 1f Yucca Mountain 1s recommended for si:e characterization.
Further ground motion studies are also planned.

The nongeologlc data to be gathered during site characterization will be
described in two separate documents. These documents will address environ-
mental and socioeconomic subjects., The EA is not an appropriate document for

a thorough description of data~gathering activities planned during site
characterization,

After the EA is published, a very detalled plan f r sita characteri-
zation will be released if the Yucca Mountailn site 1s recommended. The NRC
along with the State and other members of the public will review this plan to
assure that key licensing issues have been identified in the SCP, and to
assure that the plans for testing provided in the SCP will result in infor~
mation that will help resolve licensing issues., However, State of Nevada

monitoring of site characterization activities must occur at the discretion
of State authorities. .

C.sb.2.2 Exploratory shaft

This category includes 27 comments on the construction, operation, and
decommissioning of the exploratory shaft, related surface facilities, and the
tests that are planned from the exploratory shaft. Because of the variety of
subjects that are covered by this category, it has been divided into four
isgues; (1) Exploratory Shaft Facllity, (2) Potential Contamination,

(3) Tracer Studies, and (4) Miscellaneous,

Issue: Exploratory shaft facility

Six comments were received on this issue. A better explanation was
requasted of why the faults shown on lithologic logs were not shown on cross
sections in the draft  Environmental Assessment (EA)., Also requested were the
dimensions of the underground facility. Another commenter suggested using
long drifts and emall~diameter holes during site characterization. Other
recommendations were that design of the exploratory shaft should take into
consideration the Probable Maximum Flood rather than a 100-year flood.

Finally, one commenter wanted to know how much time would be required to
construct the facility.

Response
The scale of the cross sections in the EA, such as Figure 5-5 (East-west

cross section of the proposed Yucca Mountain repository) of the draft EA, are
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too small to illustraie faults observed in cores, since the ratios needed to
illustrate these woul.: be on the order of 1:1,250. Furthermore, these faults

may not intersect the surface, and thus would not be included on maps that
show surface locations of faults.

The exact dimensions of the underground openings ar: not known at this
time because the Expliovatory Shaft Test Plan has not be  n completed. The
relative magnitude of the openings, however, can be estir ted from Figure 4~1
(Three-dimensional 1llustration of the exploratory shaft facility) in the
final EA.

The technical feasibility of using long~hole drilliny techniques with
alr as the drillicrg fluid is of concern to the Nevada Nuclear Waste Storage
Investigations (NNWSI) Project. Expansion of the drifts *o obtain necessary
site characterization data is being considered.

The U.S. Department of Energy (DOE) agrees that it will consider the
Probable Maximum Flood1 rather than only the 100-year flocd. This has been
indicated in the final EA.

In Section 4.1,2.1 of the draft EA it states that the surface facllity
should take 6 to 7 months to complete, and the underground facility an
aestimated 23 months to complete,

Issue: Potential contamination

Nine comments were received on this 1ssue. Two commenters requested
information about the quantity and content of liquid effluents that might
percolate into the alluvium from the sewage lagoon and the rock-storage area
and potentially interfere with planned hydrologic tests. The commenters also
suggested that liners be used to reduce this potential infiltration and
recommended that all sewage be disposed of to the east or west of the site.
Environmental impacts of the proposed design were requested. It was also
asked whether the design included a 100-year storm specification. Another
commenter stated that the requirements of the Nuclear Waste Policy Act in
regard to the use of radioactive materials should be described in the EA,
Finally, one commenter suggested that the draft EA was inconsistent by
stating that radioactive materials would not be used for testing during site

characterization and then stating that radioactive tracer materials would be
used.

Response

Even though the quantity of effluents in the seepage fields probably
would not interfere with testing 1n the exploratory shaft, a decision has
been made to extend the sewer line off the repository block. The sewer-
lagoon concept has been abandoned in favor of a septic tank and drain field.
Discharge from the septlc system will be sufficiently above the water table
that there will be no impact to ground water. The design of the exploratory
shaft facility will be modified to remove the sewage to drain fields to the
east of the proposed repository block. Mine refuse water will be removed
from the site, and disposed of in the lined rock-storage pile. Finally, the
details of the storm-runoff drainage design around the exploratory shaft
facility site are being modified. However, it was not intended that the
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